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New Approach for Monitoring a DLIP Process
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Technologies at CAMP

Direct Laser Interference
Patterning (DLIP)

Direct Laser Writing (DLW)

Zifraunhofer  CAMP  [MOF g3 Thousands of
patterns are
possible!
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The high-power laser processing paradigm
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Scan speed > 100 m/s
Resolution > 200 — 500 pm
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Heat accumulation!
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« Scenario 1: low pulse energy (1J) and high rep. rates (GHz — THz!)
o Scanning speeds of several km/s required
o Significant heat accumulation

« Scenario 2: high pulse energy (mJ) and moderate rep. rates (few GHz)
o Large spot sizes
o Low feature size resolution

This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 825132.
Itis an initiative of the Photonics Public Private Partnership (www.photonics21.org). © 2020 European Commission and Photonics21.
Any presented result reflects only the author's view. The EU is not responsible for any use that may be made of the information herein contained.

Scenario 3: high pulse energy (mJ),
moderate rep. rates and utilization of
interference patterns!
o Scanning speeds of some 100 m/s
required
o Lower heat accumulation
o Higher resolution due to
interference pattern!

@ e o1
PHOTONICS

PHOTONICS PUBLIC PRIVATE PARTNERSHIFP




The idea of LAMpPAS

“Multi-beam high-speed processing” with interference patterns
on large spots delivered to the material surface by polygon scanners!

High resolution High-speed Ultra-short In-line System design Demonstration,
multi-beam beam pulse laser monitoring and integration validation and
processing deflection ablation simulation

Collimation lenses
Beam splitter

Process Product
development development

Interference Polygon High-power Process
Patterning scanner USP laser control
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Unique in-line monitoring system

Combination of...

In-line monitoring of two High-speed Fast-Fourier-Transform
process effects infrared camera (FFT) system
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Diffraction order m:
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 Accumulated heat

« Topography gquality
assessment of patterned
structure

Image reference: “Ytterbium picosecond pulsed fiber laser” by IPG photonics
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Unigue in-line monitoring system

Stainless steel (AlISI 304) 990 —F =059 Joms
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Objectives and benefits of LAMpPAS

, E
© >
o High power UKP lasers development (1.5 kW) o Development of a new generation of products
o High throughputs up to 1 — 5 m2/min with novel functionalities, including ant-
o Resolution (feature sizes from 200 nm — 200 fingerprint surfaces, decorative holographic
m) motives, easy-to-clean and anti-bacteria
o Minimal workpiece heating with process properties
monitoring o Performance improvement of products over 20%
o Multiple-scaled structures (hierarchical o Accelerated product development
patterns) o Strengthened global position of European
o Advanced surface functions on large areas manufacturing industry
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Applications

Superhydrophobic properties: water repellence
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Target image:
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www.lampas.eu
info@lampas.eu
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Questions?

nikolai.schroeder@tu-dresden.de
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