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Index

ÅIntroduction (Location, Lab)

ÅNew laser sources for marking (Rapid NX, Pico IR/SHG 10/50)

ÅApplication improvements (Black marking, cleaning (metal, thin films), glass cutting, 
ceramic structuring..)

ÅSoftware development (5.3 incl. 3D, Wmof in 5.3)

Å2D/3D vision process (line scanner, teach & match, pros)
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Coherent Rofin AppsLab in Günding/Munich

Former Rofin marking division headquarter, ~180 employees, located northwest of Munich

Specializing in nanosecond lasers and sub-nanosecond laser marking/micro applications

Å4 labs, 6 employees, ~25 laser sources

ÅAll flexible class 4 workplaces

Å2 workstations with x,y,z,u,v axis +3D scanner

ÅWavelengths: 355nm, 532nm, 1064nm, 10.6µm

ÅPulse durations: 10ps ï200ns

ÅPower levels: 100W (1064), 30W (532), 10W (355), 30W(10.6)
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Coherent Rofin AppsLab in Günding/Munich

Lab equipment for process development / result verification

Å405nm laser scanning microscope (depth measurement, roughness determination)

ÅVarious code readers (DMC, Barcode éevaluation, read out)

ÅNano focus (large area topography)

ÅColor Eye (LAB color measurement)

Å3D printer (custom made fixtures)

ÅSaltwater spray test (corrosion resistance test)
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New USP Laser Sources (Rails)
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Short pulse laser sources for marking/micro

Powerline Pico 10 (1064 & 532 nm)

ÅCompact design, air cooled

ÅUp to 8 W IR, 3W SHG

ÅHigh efficiency amplifier

ÅAll-in-one package

Coherent Confidential. Do Not Copy, Reproduce, or Distribute.  |  www.coherent.com  |  12/2/2017



pg. 7 |

Short pulse laser sources for marking/micro

Powerline Pico 50 (1064 & 532 nm)

ÅHigh power version of Pico10

ÅUp to 40 W IR, 25W SHG

ÅPs pulses (<500ps)
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Ultra short pulse laser source for marking/micro

Rapid NX (1064nm)

ÅSeed burst mode, pulse picking

ÅUp to 10 W IR

ÅPs pulses (<15ps)
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Further Coherent sources coming soon

HyperRapid NX (355nm)

Å355nm

Å30W @ 400kHz

ÅPs pulses (<15ps)
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PL AVIA NX 20/40-355

Å355nm

Å40W/130kHz

Å< 35 ns/130 kHz

PL AVIA LX 20-355

Å355nm

Å20W/50kHz

Å< 30 ns/ 50kHz
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Why shorter pulses?
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Application Improvements
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Bottom-up glass (transp. brittle material) cutting
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Improved edge quality for bottom-up glass cutting process with short pulse lasers

Å 1: Focal plane is placed below substrate

Å 2: Contour is executed repeatedly

Å 3: Focal plane is shifted step by step through the glass substrate from bottom to top

(either mechanical or optical z-axis)

Glass

Lens

Glass particles

1. 2. 3.

Aspectratio up to 1:20
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Glass cutting, quality vs. cycle time
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Laser parameters can be optimized for quality or execution time. 

PL E20 SHG

PL Pico 50-532
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Allows wavelength change for polymer marking
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Industry standard: ns-UV lasers (e.g. Rofin E UV5)

Process info: 

Åhigh speed marking,

Å very low cycle times required (~1-2 sec./part)

Å355nm needed for contrast on polymers

New process: ps-SHG lasers (Rofin Pico10-532)

ÅIncreased process speed

ÅSubstitution of UV laser, 532nm instead of 355nm

ÅSufficient contrast

ÅReduced cost of ownership (less maintenance, higher 
lifetime)

PL E20 THG

PL Pico 10-532
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éand high power for brittle material marking

Coherent Confidential. Do Not Copy, Reproduce, or Distribute.  |  www.coherent.com  |  12/2/2017

Industry standard: ns-UV lasers (e.g. Rofin E20 THG)

Process info: slow, large chipping

New process: ps-SHG lasers (e.g. Rofin Pico50-532)

ÅIncreased process speed (up to 15x faster)

ÅSubstitution of UV laser

ÅShort pulses improve quality drastically

PL E20 THG PL Pico 50-532
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PCB cutting

Coherent Confidential. Do Not Copy, Reproduce, or Distribute.  |  www.coherent.com  |  12/2/2017

Industry standard: ns-UV or SHG lasers (e.g. Rofin E 
UV10, E25 SHG)

Process info: 

ÅSlow process speed (<10 mm/s)

ÅLarge HAZ, carbonization, particles

ÅDiscoloration of PCB substrates

New process: ps-SHG lasers (Rofin Pico50-532)

ÅSimilar or increased process speed

ÅSubstitution of UV laser, 532nm instead of 355nm

ÅLow HAZ

ÅReduced particles & carbonization

2mm FR4, no copperlayers
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PCB cutting
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Process info: 

ÅUp to 2mm PCB thickness possible

ÅEffective cutting speed up to 30 mm/s 

ÅNearly debris free cuts

ÅFull cut, half cut or depaneling possible
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Ceramic structuring
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Industry standard: -

Process info: 

Åhigh speed marking,

Å very low cycle times (~1-2 sec./part)

Å255nm needed for contrast on polymers

New process: ps-SHG lasers (Rofin Pico10-532)

ÅSimilar or increased process speed

ÅSubstitution of UV laser (532nm) instead of 355nm

ÅSufficient contrast

ÅReduced cost of ownership (less maintenance, higher 
lifetime)
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High speed surface cleaning of metals

PL Pico 50 (IR/SHG) ideal solution due to:

ÅHigh repetition rate / pulse energy

ÅLow ablation rate on metals, heat input and recast
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PL F20 vs. PL Pico 50-532: Cleaning of aluminium housings for electronic devices

Upto 15 cm²/s cleaningrate
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High speed surface cleaning of glass
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4 cm²/s cleaning rate

2.5 cm²/s cleaning rate

8.5 cm²/s cleaning rate

Thin film ablation with PL Pico 50-1064
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Black marking of metals 
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Industry standard: ns Fiber lasers, DPSS (PL F20, E25)

Process info: 

ÅClassic surface ñannealingò, laser       heat      oxidation

ÅShiny/glossy mark, visible color changes (dependent 
on viewing angle)

ÅParameter settings depend on material, surface finish...

New process: ps-IR lasers (Rofin PL Rapid NX)

Å Extremely high contrast achievable.

Å Mat, angle independent mark

Å At least 50% faster compared to fiber laser annealing

Å Stainless steel, titanium, aluminium (copper, brass)

Å Very good corrosion resistance properties

PL F20 Varia

PL Rapid NX
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Software Development
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VisualLaserMarker software version 5.3

Newly developed user interface
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VisualLaserMarker software version 5.3

Newly developed user interface
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VisualLaserMarker software version 5.3

Newly developed user interface
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VisualLaserMarker software version 5.3

Newly developed user interface
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VisualLaserMarker software version 5.3

Live-preview of part position and marking content
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VisualLaserMarker software version 5.3

Live-preview of part position and marking content
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VisualLaserMarker software version 5.3
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VisualLaserMarker processing of 3D surfaces
Demonstration of workflow
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Marking on the fly in version 5.3

Completely revised user interface for improved usability and simple layout verification
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Marking on the fly in version 5.3

Reduced cycle time due to simultaneous rotation and markingé

Coherent Confidential. Do Not Copy, Reproduce, or Distribute.  |  www.coherent.com  |  12/2/2017



pg. 34 |

Marking on the fly in version 5.3

éwhile maintaining the quality
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