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Multi-Seed MOPA lasers, tc;‘o

Maik Frede and Chris Randon

nd applications




AMS SOLUTIONS — COMPETENCIES e PYS
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» MOPA Lasers * Cooling Loops
 Q-Switched Lasers * Chillers
* Optical Amplifiers « TEC Cooling

Optics  Heat Exchangers

customer
turnkey
solution

» TEC Drivers » Assemblies
—— - MEIE * Optical /
j}!"% « Laser Electronics Mechanical /
SR Thermal /

All Combined

Confidential | © AMS Technologies 2024
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Oscillators Laser Amplifiers MOPA Lasers
cw-fs
| AVAVA ,
VA e W | = (>
W / oscillator
oscillator
Nanoseconds Power and energy scaling Continuous wave to femtoseconds

ential | © AMS Technol?gies 2024



https://neolase.com/en/laser-amplifiers/
https://neolase.com/en/customized-lasers/
https://neolase.com/en/laser-amplifiers/

MOPA LASER SOLUTIONS _ “Ceqe
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~ Sw,
@pvf“’“t \ femtoeconds repetition rate
N resext service pulse duration
msesﬁo%ERcE .: sel.ectable co%ts mode-locked burst
N oo “choice c2r flexible laser parameter
N o oFy . nanoseconds
ity 2277 picoseconds  out of one system
Outpgfjf'gofv‘évr'td‘?d adaptable yariable output
Selectable pulse wavellﬁeenlgltﬁblIltypmser%nglr?\ytenance
duration, Easy integration,
repetition rate and Upgrading, service and

output power maintenance

High reliability
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Master Oscillator Power Amplifier neoVAN
— Wavelength: 1064 nm high gain/ cw - ps
d N
neoYb
W > Wavelength: 1030 nm med. gain / high energy / cw - fs
neoTAP
oscillator . / Wavelength: 1940 nm low gain / cw-fs
~— neoHOF
Electronics Wavelength: 2050 nm low gain / cw-fs

ential | © AMS Technol?gies 2024




ENABLING YOUR IDEAS

femtoeconds

service pulse duration
selectable  pyrst mode-locked

. repetition rate
picoseconds COStS nanoseconds

gain switched ~ adaptable /- iap|a output

output power rEIIabIIItypuIse energy
wavelength maintenance
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How can we build a laser
with different pulse durations ...?

| ©AMS Technol;gies 2024
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OFFER: multi-seeder approach

AR

oscillator \ [, \
= /> = .= />

AVAVA gating

AAA

oscillator

Laser Parameter:

Pulse Repetition Rate: 0 -x0 MHz

Pulse Width: ns - fs

Output Pulse Energy: > 500 pd

Average Output Power: >150 W
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Diode laser

Q-Switch Microchip

Fiber laser

? TEEM, Horus, e
@ Elforlight ... INO, PicoQuant, IPG... "
p— Toptica, NKT, Ekspla ...
[ Pulsed / external modulated [[ Pulsed Laser diode Mode-locked

10ns 1ns 100ps 10ps 1ps

© AMS Technolf;ies 2024




cw

Power /
Energy

THE POWER TO SELCT

- 40 W / 500 pJ

5-100 ns

100 ns 10 ns

| ©AMS Technol?gies 2024

1ns

40 W /250 pd
50 ps

50 ps

neoYb
1.03 um

1.2mJ@ 1kHz
<10 ps

10 ps

B o [

200W /1 mJ
900 fs
100 W /500 pJ
900 fs 75 W / 400 pJ
100 fs
50W/5mJ 50 W /150 pJ
~5 ps 50 fs
50 W /100 pd
<600 fs
15 W /20 uJ
<500 fs
duration




Micromachining Oorreksysiens @ gqe
AdIMSTECHNOLOGIES

e Features of ~micron

« If laser power too high you cannot get the desired result
 Higher the power - Faster > Cheaper
» Too much power you no longer have a part

* Over time industry has migrated to Ultra Short Pulse (USP)
* Less heat - Better quality

* What was once a difficult task is now easier to achieve
« USP levelled the field

* Differentiator not longer just about quality
* Price
»Speed of processing



Applications — Helical Probe  © opteksysTEms i PYY
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Patterning of Mold tools Oorteksysiems  **C@ger
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 Pillars to cause turbulence
« Mixing in micro-fluidics

« Hydrophobic surfaces

» Hydrophilic surfaces

» Bacteria shedding surfaces

O OPTEKSYSTEMS
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A MLUMANET|CS COMPANTYT

i Hydrophilic means water-loving; having an affinity for water;

Hydrophilic surface properties are also often preferred in biomedical
applications as they can prevent protein adsorption as well as improve the
lubricity of the urinary catheters




Can we get high quality faster ? © optesvsiems  *“ @ g oo
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USP slow at bulk removal
ns is faster (but process is thermal)
* Bulk removal on one system  ns and USP in same chassis
* Finesse on another system » Loss of real estate
* LIPSS structures (especially if they both need chillers)
* Fine cutting  More complex beam-line
* Polishing » Co-alignment at the output
 More complex control
« Small features with small tolerance * Longer set-uptimes
« Expensive alignment « $3559

* Duplicated (as you have 2 system)
« Slow, Skilled, $$$%%

Multi-seeder overcomes these issues



Implementation Oorteksrsiems  **C@gqe
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* ns and USP delivered through the same
galvo and beamline

« Surface mapping
* Profile ns etched surface
« Etch high spots with USP laser

 Add final features with USP
 LIPSS
 Black Mark

« Single system
« Easier to use, faster to process
» Cheaper parts
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Visit our live demo at B2.203 AMSTECHNOLOGIES
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Thanks for your attention AMSTECHNOLOGIES
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QUANTUM COMPUTING

= Modulation Boxes for Quantum

Computing
= Design/ Engineering/ Prototypes
= Lot Size 1- 3 Systems

| ©AMS TechnoI?gies 2024
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LASER SYSTEMS

= Serial Production of Industrial
Laser System for Aluminium

Sorting
= | aserhead/ Control Box/ Cables

= 60-100 units per year

|©AMS Technolrgies 2024



WE ARE ALWAYS THERE FOR YOU

HEADQUARTER

AMS Technologies AG
Fraunhoferstr. 22

82152 Martinsried, Germany
Phone +49 (0) 89 89577 0

SALES OFFICES

CENTRAL EUROPE & ROW
AMS Technologies AG
Fraunhoferstr. 22

82152 Martinsried, Germany
Phone +49 (0) 89 895 77 0

FRANCE

AMS Technologies S.A.R.L.
15 avenue du Hoggar,

Parc Victoria

Immeuble Le Vancouver
91940 Les Ulis, France
Phone +33 (0) 1 64 86 46 00

ITALY

AMS Technologies S.r.l.
Via Copernico, 21

20025 Legnano (MI), ltaly
Phone +39 0331 596 693

NORDICS

AMS Technologies Nordics
Azpect Photonics AB
Aminogatan 34

431 53 MolIndal, Sweden
Phone +46 (0) 8 55 44 24 80

SPAIN

AMS Technologies S.L.
C/Filadors 35, 5-6
08208 Sabadell, Spain
Phone +34 93 380 84 20

UNITED KINGDOM

AMS Technologies Ltd.
Nene House, Drayton Way
Daventry, Northamptonshire
NN11 8EA, United Kingdom
Phone +44 (0)1455 556360

POLAND

AMS Technologies Sp. z.0.0.
Mogilska 69a

31-545 Krakow, Poland

neoLASE GmbH
Hollerithallee 17
30419 Hannover, Germany

ELFORLIGHT LTD.

Nene House, Drayton Way
Daventry, Northhamptonshire
NN11 8EA, United Kingdom
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DESIGN CENTERS AND MANUFACTURING
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