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mwg@ligentec.com 

Integrating actives 
into low loss PICs

mailto:info@ligentec.com
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Our Mission

Our Mission: Unleashing the potential of PICs!
or in short: Let’s PIC it!



European PIC Company with a global reach
LIGENTEC key facts
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Best-in-class integrated 
passive SIN

• Low Loss SiN 
(0.2 dB/cm to < 1 dB/m)

• 3 Technologies 
(AN150, AN350, AN800)

• Extensive PDK

We deliver PICs>70 photonic enthusiasts

LIGENTEC, Lausanne, Switzerland

LIGENTEC, Corbeil, France

LIGENTEC, 
Ghent, Belgium

2nd April ‘24



European PIC Company with a global reach
Application Areas
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Advanced Computing

Quantum Computing
Neuromorphic Computing

Optical I/O (AI)
…

Communication

QKD
Telecom

Data Transmission
Sattelite Communication

…

Sensing

OCT / LiDAR
Atomic Clocks / GPS-less navigation

Biosensing
Fiber sensing

Metrology
…

Low Loss Silicon Nitride Integrated Photonics
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A base to build on
Versatile Platform
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10+ process modules Extensive PDK3+ thicknesses

800 nm

350 nm

150 nm

custom Si

SiO2

SiN

heater Cladding 
opening
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The next step – enhance the SiN PIC platform
Monolithic integration of modulators (kHz)

Monolithic undercut heater on top of SiN

𝝅 phase shift power : 15mW
Speed: ~kHz

750um-long MZI, @C-band



Hybrid Integration example
High performance optical I/O (ExSpot)

MFD [μm] 9.7

M2 1.06

Proven track-record in development of efficient optical I/O interfaces

Packaged device
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One basis, large diversity in the add-ons
Materials and Functionalities
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Many great materials, each comes with their own merits (and challenges):

InP GaAlAs BTO Plasmonics LNO AlNPolymer …

Si

SiN
SiO2

SiN SiN

Use SiN as base platform for general circuitry 
o Comprehensive PDK
o Standard I/Os
o Scalable to volume

Add-on Functionalities for Light 
o Generation
o Modulation
o Amplification
o Detection



Hybrid Integration example
Tunable Narrow Linewidth Lasers
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Y.Guo et al., IEEE Photonics Journal (2021)
C.Liu et al., JLT (2022)
Zia et al., arXiv 2211.02135 (2022)

Linewidth: <3kHz
SMSR: -70dB

Max power: 34mW
Tuning: 58.5nm

Narrow Linewidth External Cavity Lasers

LIGENTEC’s capability to 
design, layout and fabrication



Modulation
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Heterogeneous integration of EO modulators
Wafer bonding of thin-film lithium niobate (GHz) 
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Pad 
opening

SiN waveguide

Electrodes

Mach Zehnder Modulator  

Lithium niobate 
bonded region

(a)

(a)

(b)

(b)

250 μm



The next step – enhance the SiN PIC platform
Heterogeneous integration of modulators (GHz)
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Valdez et al., Optica 10 (2023)



Detection
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The next step – enhance the SiN PIC platform
Transfer printing of photodiodes

(b)

100 um



The next step – enhance the SiN PIC platform
Heterogeneous integration of photodiodes

(b)



The next step – enhance the SiN PIC platform
Heterogeneous integration of photodiodes

(b)
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We are hiring!


