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2026 production capability: 100 lasers per year

Fluence.technology Proprietary & Confidential

Headquarters

▪ Located in Warsaw, Poland

▪ 800 m2

▪ Founded in 2016

▪ Clean room

▪ Production + R&D

▪ Sales & Marketing

▪ Service center

Team & Processes

▪ 50+ people 

▪ Talented and strongly 
motivated Team 

▪ Implemented best-in-class 
processes 

+ Application Lab

▪ 5 top-tier micromachining experts

▪ Delivering feasibility studies for clients worldwide

▪ Developing new micromachining techniques

▪ Designing new laser processes

ISO certified
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HIGHLIGHTS:

SPECIFICATION:

Proven stability & exceptional lifetime 

Flexible mounting options: vertical and horizontal

Advanced Pulse-on-Demand and Custom 

Envelope Burst with bursts up to 80 pulses

Average power: 60 W (power variants available)

Wavelength: 1030 nm

(optional with HM: 515 nm, 343 nm, 258 nm)

Pulse duration: < 270 fs – 8 ps (20 ps optional)

Pulse energy: > 200 μJ

Repetition rate: 20 MHz down to SP

5 years
warranty
on the oscillator

2 years
warranty
on the laser
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APPLICATIONS:

SPECIFICATION:

• Waveguide writing

• Repair

• Welding

• 2PP

• Micromachining

Average power: 7 W

Wavelength: 1030 nm

(optional with HM: 515 nm, 343 nm, 258 nm)

Pulse duration: < 270 fs – 8 ps (20 ps optional)

Pulse energy: > 5 μJ

Repetition rate: 20 MHz down to SP

Passive cooling

>20 MW

7 W



Application overview

Cleaving TGV

In-volume writing

Welding

Bottom-up drilling SiC processingUTG cleaving

Surface nanostructuring 



Experimental setup and materials

Laser source: Jasper X1

- λ = 1030 nm
- Ep = 200 μJ
- P = 60 W
- 𝝉 = 205 fs – 20 ps
- f = single pulse - 20 MHz
- Pstab <0.5% NRMSD
- M2 < 1.1

Beam delivery:
- excelliSCAN14
- f-theta lens 100 mm
- f-theta lens 163 mm
- Telecentric objective 48 mm
- Beam expander 1 - 5x

silicon 4H-SiC

Bandgap 1.1 eV 3.26 eV

Thermal 
conductiv

ity
<150 W/(m・K)

<390 W/(m・K) 
(similar to Cu)

CTE 2.6 ppm/°C 3.3 ppm/°C

Tm 1414°C
sublimation at 
2700°C

Applicatio
n

Standard IC’s

EV inverters, 
fast-chargers, 
aerospace 
power units



JASPER X1 BURST MODE

Intraburst interval: 50 ns
Total burst energy: 300 μJ
Burst length up to: 100 sub-pulses in single burst

Long burst

Flat burst

Custom Envelope Burst (CEB)

Fluence.technology Proprietary & Confidential



Silicon 
ablation & drilling



ABLATION EFFICIENCY OF SILICON

Intraburst 50 ns, 1030 nm, 200 fs, f = 163 mm

The longer the burst the higher benefit:

✓ High effective removal rate

✓ Surface quality is comparable to 
single pulse processing

Fluence.technology Proprietary & Confidential

Single pulse

100 PpB

Top view

1 mm

50 PpB 100 PpBSingle pulse

Sa ≈ 1 μm



DRILLING THROUGH SILICON WAFER USING BURST MODE
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100 kHz
Eb = 300 uJ

TSV drilling time, silicon wafer 300 μm, 1030 nm, 200 fs

>7k holes/second with 30 W laser power

x2 at 60 W

60 PpB, 200 fs, 1030 nm, 
100 kHz, 30 W
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Top view

Just a 12 bursts 
to drill a hole!



DRILLING THROUGH SILICON WAFER USING BURST MODE
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Top view

Bottom view

Long-MHz benefits in silicon drilling by:

✓ Improving the quality (no HAZ, no cracks, low tapper)

✓ Inceasing removal rate 

✓ Optimal fluence range with small spot size

60 PpB, 200 fs, 300 uJ



Silicon carbide 
ablation & drilling



4H-SIC ABLATION WITH MHZ BURST
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➢ 200 fs works best for SiC

➢ Long bursts can double the ablation 
efficiency, keeping quality

Single pulse 
operation
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Pulses per burst

Top view

50 PpB 88 PpB1 PpB

Sa ≈ 1 μm



4H-SIC DRILLING WITH MHZ BURST

➢ Percussion drilling through a 130 µm SiC wafer can be as fast as 400 µs per 
hole using N = 20

➢ No chipping using long burst N > 20

➢  Drilling rate > 1k holes/sec 

200 fs
100 kHz
30 W

Single pulse 10 PpB 20 PpB

Fluence.technology Proprietary & Confidential
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4H-SIC DRILLING WITH MHZ BURST

© Fluence Confidential & Proprietary

✓ Real time video
✓ <0.45 ms per hole
✓ No chipping

Thickness = 120 μm

Fluence.technology Proprietary & Confidential

Top view

Side view

Standard PoD Advanced PoD



SIC DEMONSTRATION SAMPLE

Needle

Through hole

Top view

SiC wafer
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CONCLUSIONS

BK7  1.1 mm

✓ Synergy between femtosecond pulses and long MHz burst trains doubles the material removal rate 

in SiC and silicon.

✓ A 50 ns intra-burst interval prevent plasma shielding and material redeposition.

✓ MHz burst processing suppresses cracking and chipping during drilling of SiC and silicon.

✓ Long MHz bursts, available as a standard laser operating mode, can achieve ablation rates 

comparable to GHz-burst processing without compromising machining quality.

Fluence.technology Proprietary & Confidential



https://Fluencetechnology.com
https://Fluence.technology

info@fluence.technology

+48 22 11 89 600

THANK YOU FOR YOUR ATTENTION

Michał Ćwikła
Laser Microprocessing Engineer

Fluence Technology
Kolejowa 5/7
01-217 Warsaw

mcwikla@fluence.technology
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