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FEMTOprint® is your leading 
global provider of advanced 
laser processing for glass 
microdevices.

ISO 13485:2016 
ISO 9001:2015 

40+ talented 
professionals

Swiss made
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The Company
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The Company
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The Technology

Step 1 Step 2

Step 3 Step 4

Step 5 Step 6

Part Concept. ToolpathGeneration.

Laser Exposure. Chemical Etching.

Singularization.
FinalSteps and QC.



Performances in SiOϜ
Resolution and tolerances 
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Å Process resolution ~ 1 µm

Å XY tolerances +/- 1 µm

Å Z tolerance +/ - 2 µm



Performances in SiO2

Aspect ratio
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Å !ǎǇŜŎǘ Ǌŀǘƛƻ җ мΥрлл 

Å {ƛŘŜǿŀƭƭ ŘŜǾƛŀǘƛƻƴ Җ лΦм°

Å Bulk height: up to 30 mm

Å Working area up to 300 mm Ø 

1 cm² square 
Height: 100 µm 

500µm



Wafer-level fabrication
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Å Unique industrial laser processing, compatible 
with MEMS foundry protocols

Å High-throughput: capacity for several thousand 
wafers/product/year

Å Scalabilitycan be easily enhanced due to 
proprietary, parallelized processes and 
production systems
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OPTO-MECHANICS
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16x16 ARRAY

Fused silica

Thickness = 5 mm
Pitch = 0.75 mm
Target diameter = 0.1255 mm

FIBER FERRULES
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Sub-mm control

Hole 
diameter & 
position
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High-precision fiber ferrules

Å Available on various substrates 

     Fused silica (FS)
         - thermal match with silica fibers

     Borofloat  33 (BF33)
         - thermal match with SiPh

Å Available with a large range of thicknesses

     typically 3 - 7mm 
        - enhanced mechanical robustness

Å Tailored hole shapes with multiple sections

      e.g. core-cladding, coating, jacket 
         - enhanced stability

Å Tilted holes

         - reduced Fresnel losses 

         - improved grating in -coupling
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Opto -mechanical systems

OPTOMECHANICAL ACCELEROMETER

ÅTested for high-sensitivity broad-band acceleration measurements.

ÅThe monolithic mechanical oscillator exhibits a quality factor, Q, of 4.63×105.

OPTOMECHANICAL SENSOR

ÅLightweight, monolithic, and vacuum compatible inertial sensor

ÅComparable noise performance to sensors for gravitational wave detectors across 
the frequency region used for seismic isolation control  (0.1-100 Hz).

F. Guzmán - Compact fully monolithic optomechanical accelerometer (2018)J. Carter - A High Q, Quasi-Monolithic Optomechanical Inertial Sensor (2020)
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PHOTONICS
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3D Glass Waveguides

Materials

Fused Silica (FS)

Borofloat  (BF33)

Eagle (EXG)

Machining area
200 x 200 x 3 mm

Whatever shape

Wavelength [˂nm] 980, 1310, 1550

MFD for SM [µm]
Tunable between 6 and 12 mm

Circularity > 95%

Relative positioning < ±  1 mm

Min. Bending Radius Җ 20 mm

Propagation Loss Җ 0.2 - 0.3 dB/cm

ɲn 10-2 - 10-3

LIGHT GUIDING

Å Single mode & Multi -mode waveguides

Å 3D waveguides with bending in XYZ

Å In-bulk termination and tapering

Å Alignment markers for assembly & packaging

Å Facet polishing for rapid prototyping & characterization
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Linear waveguides

y = 0.374x + 0.7095
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y = 0.3633x + 0.7541
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ÅCut-back method : butt -coupling at input & output

ÅFiber : SM980 - 5.8/125 

Å0 deg polishing  : Fresnel losses taken into account

@ 1310 nm & 1550 nm

 Propagation Losses ~ 0.35 dB/cm 

 Coupling Losses ~ 0.2 dB/interface
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Bends

1550nm

ÅMFD = 8 ς9 µm

ÅLc = 0.15 dB/facet

ÅLp = 0.25 dB/cm

ÅLb = 1 dB/cm @ 43 mm ROC
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1550nm

1310nm

ÅMFD = 7 ς8 µm

ÅLc = 0.45 dB/facet

ÅLp = 0.30 dB/cm

ÅLb = 1 dB/cm @ 18 mm ROC

Lc : Coupling  Losses ; Lp : Propagation Losses ; Lb : Bending Losses
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Directional couplers (DCs)

1310nm

ÅOutput channel pitch : 250 µm

ÅFull power transfer at approx. 2.3 mm

ÅTotal Loss for 50/50 splitting approx. 1.6dB

coupling  region
PIN

PBAR

PCROSS
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Fan-In / Fan-Out (FIFOs)

Full Power Transfer (Gap = 10mm) ς Simulation vs. Measurement
ÅSimulated:  ~ 2.38 mm
ÅMeasured:  ~ 2.30 mm

Split Ratio (Gap = 20mm) ς Simulation vs. Measurement
ÅSimulated:  ~ 0.84
ÅMeasured:  ~ 0.90

Simulation input
Åɲn:   0.0093
ÅAlpha:  0 ς PL neglected
ÅProfile:  Gaussian
ÅDimensions: 4 µm x 4 µm
ÅPower monitor: 10 µm x 10 µm
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Multi Mode Interferometer (MMI)
Simulation input
Åɲn:   0.0093
ÅAlpha:  0 ς PL neglected
ÅProfile:  Step
ÅDimensions: 50 µm x 637 µm

Simulation vs. Measurement

Peak to peak 
ÅSimulated: 10.5 µm
ÅMeasured: 11 µmÑ1µm

Length
ÅSimulated: 637 µm
ÅMeasured: 650 µm Ñ10µm

Side attenuation 

Less prominent in simulation
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MICRO-OPTICS



Beam Shaping
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After 
polishing 
{ŀ Җ мл ƴƳ

Before 
polishing 
{ŀ Җ млл ƴƳ

Hexagonal closely packed MLA 

100x spherical micro-lenses 

ÅDiameter = 500 mm 

ÅRoC = 650 mm

ÅSAG = 50 mm

Micro-machined MLAs 

in Fused Silica

ÅRoC = 625 ± 5.0 mm 

ÅSAG = 51.1 ± 1.5 mm

ÅSa = 4.8 ± 3.3 nm

ÅShape accuracy: Ғ1 mm

Shallow Micro-Lens Array
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3D Freeform micro-optical systems

SLANTED DIOPTER

FREE-FORM REFLECTOR

Surface roughness: Sa = 6nm

CEA-LETI Minatec & Institut des Nanotechnologies de Lyon : Jobert  G. et al., Sensors2021,21, 3181.
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Shape accuracy

Process

AvD ~ 1 µm AvD ~ 0.2 µm

AvD : Average difference between the 3D CAD model and the measurement point cloud

Diameter: 1600 mm
SAG: 300 mm
ROC: Aspheric

Process variability

Diameter: 130 mm 
SAG: 8 mm 
ROC: 300 mm

ROC [µm] Avg = 295.1 µm
 ̀= 3.7 µm

 

Sa [nm] Avg = 11.3 nm
 ̀= 0.8 nm

 

Metrology 
ς ROC Gage R&R ς  


