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Nota Técnica / Technical Note 

 

FEMTO laser from InnoLas Photonics 

Grupo Álava 
 

ABSTRACT: 

This OPA technical note presents the new model FEMTO laser from InnoLas Photonics, a 2 µm ultra-short 
pulsed laser distributed by Grupo Álava in Spain. The main characteristics of the laser and a couple of  
application notes developed with several Research Centers are introduced in this note. 

RESUMEN: 

Esta nota técnica de OPA presenta el nuevo modelo de láser FEMTO del fabricante InnoLas Photonics, un 
láser de 2 micras de longitud de onda y pulsos ultracortos distribuido por Grupo Álava en España. 
Mostramos las principales características de este nuevo modelo y un par de ejemplos de aplicación 
desarrollados con diferentes Centros de Investigación. 

 

The company Grupo Álava 

With more than 40 years’ experience, Grupo Álava (http://www.grupoalava.com/) offers innovative 

solutions via the application of new technologies that harness real-world data. We generate value-added 

information that delivers efficiency, quality, reliability, security and sustainability to make decisions and 

improve business outcomes for our clients. We market highly advanced technology products and 

solutions, as well as a range of ancillary services (distribution, technical consultancy, commissioning, 

training, maintenance and support). We seamlessly connect manufacturers, system integrators and end 

users worldwide. 

In the Photonics and Imaging Department (http://www.grupoalava.com/ingenieros/productos/imagen-

y-fotonica/), we offer the most comprehensive and innovative technological range of components, devices, 

systems and solutions for laser and optical applications (scientific and industrial lasers, spectrometers, 

light sources, radiometric characterization, optomechanical instrumentation), machine vision (linear 

cameras, smart cams, lighting, lenses, software libraries), and imaging (hyperspectral, thermographic, 

high- and ultra-high-speed, UV, NIR, SWIR, photogrammetry, LiDAR, microscopy, PIV, DIC…). We aim to be 

a leader: providing clients with the latest technologies and accompanying them throughout their projects 

to deliver value-added products, backed up by experienced professionals and excellent service. 

Our partner InnoLas Photonics: manufacturer of lasers for material processing 

InnoLas GmbH was founded on January 1, 1995 as a specialized service center for laser products and 
systems. As a part of the holding, in 2008 the company InnoLas Photonics was created with the goal of 
designing and manufacturing lasers for applications such as high precision micromachining, laser 
marking, welding… 

The new FEMTO laser from InnoLas Photonics 

InnoLas Photonics has extended their broad product portfolio of Q-switched DPSS lasers with a novel type 
of industrial ultra short pulsed laser. The new FEMTO model is an all fiber based USP laser, available in 
1950, 1030 and 515 nm wavelengths. It is an excellent tool for demanding applications that require 
outstanding performance. 

Laser head, power supply and control electronics are integrated in a rugged, compact „All-in-One Block“ of 
strengthened, machined aluminum for highest stability (see figure 1). 48 VDC operating voltage and 
InnoLas Photonics´ field proven Laser Control Interface enable a simple and easy integration of the 
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system. An integrated pulse picker/modulator is included for fast pulse and fast power control commands. 
The different applications will also take benefit of the pulse-on-demand and burst mode options included. 

 

 

Fig. 1. Picture of the FEMTO laser 

 

The architecture of the FEMTO laser includes an oscillator with an output power of 5 mW at a repetition 
rate of MHz. The bandwidth is 200 nm at a wavelength of 2000 nm. Ultrahort pulsed are obtained with the 
chirped pulse amplification (CPA) technique, using a stretcher and a compressor with single Chirped 
Volume Bragg Grating (CVG). The laser also includes two preamplification stages, with core and cladding 
pumped Thulium doped fiber amplifier. Before the final Thulium doped fiber main amplifier, a pulse 
picker for reduction of repetition rate is used. With this configuration, pulse energies of 4 µJ are obtained 
at repetition rates of 2000 kHz. 

The pulse direction directly from the laser is 3.5 ps. Nevertheless, the remaining GVD fiber can be 
compensated with an additional compressor in order to reach pulse durations around 500 fs. 

 

 

Fig. 2. Pulse duration measured on an autocorrelator. 
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This laser has been designed to give the best performance in applications such as microfluidics, 3D 
structuring of transparent materials, silicon photonics, PV and OLED structuring and processing, tissue 
engineering or glass marking. 

 

Application Notes: Processing of transparent materials with a 2 µm ultra-short 
pulsed laser source  

Some experiments of processing of transparent materials have been performed using the 2 µm ultra-short 
pulsed laser FEMTO from InnoLas Photonics. The basic experimental set-up is shown in figure 3. It 
includes two aspheric lenses to obtain the appropriate beam diameter and a XYZ stage to move the sample 
with a range of speeds from 1 µm/s to 6 mm/s. Regarding the laser parameters, a repetition rate of 300 
kHz and pulse duration of 3.5 picoseconds have been used. The pulse energy is 0.9 µJ at a wavelength of 
1950 nm. 

 

 

Fig. 3. Experimental set-up for processing of transparent materials 

 

The first experiment is related with the internal modifications of a glass substrate. The goal is to analyze 
the quality of this modification, in order to produce guiding stractures inside the bulk material. Figure 4 
shows the results obtained is a soda-lime glass, using a laser fluence of 2.5 J/cm2 and a writing speed of 
0.1 mm/s. Smooth and thin modifications are obtained, allowing future developments of more complex 
structures. 

 

Fig. 4. Result obtained inside a soda-lime glass.  
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Some processing of silicon materials have also been performed with this laser. This is a very interesting 
application, as this material is opaque in the typical spectral range of the different laser sources. Figure 5 
shows the results of the internal modification obtained in an unpolished Si-wafer. Some strucures were 
written at a distance of 520 µm from the surface of the wafer. 

 

 

Fig. 5. Result of direct writing in a Silicon wafer with a 2 µm ultra-short pulsed laser  
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