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* Courtesy PhotonDelta

PhotonDelta: The Dutch PIC EcoSystem
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Indium Phosphide (InP)
Silicon Photonics (Silicon-Nitride waveguides: Si3N4 a.k.a. TriPleX )    



Fiber Wireless (FiWi) Networks 5G/XG
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PIC Transceivers 
in core network 
and datacenters

Integrated Optical 
Beamformers

For Edge, Satcom 
on the Move & 

Space

✓ Software Defined Networks (SDN)
✓ Optics/Photonics: 1300 nm / 1550 nm
✓ Radio (RF): 700 MHz – 60 GHz



SPECTRUM 
CONVERGENCE

National Table for Frequency Allocation
International Telecommunication Union
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iOBFN 2015
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Photonic Integration: The Promise

●Photonic integrated circuits (PICs) have no moving parts
√ MEMS micromirror arrays suffer from stiction, fatigue and breakage

●High integration density provides: Smaller Size & Lower Weight
√ Free Space optics is a bulky, but available, solution

●Lower power consumption
√ Low-power actuation and configurability of the system

●Scalable production volumes
√ wafer-based provides low cost at high volume
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* Courtesy Berenschot, PhotonDelta, AIM Photonics:
Integrated Photonics Systems Roadmap International (IPSR-I)  



Goals & Objectives PhotonDelta Flagship

1. Show case to demonstrate and strengthen the 
Dutch integrated Photonics ECOSYSTEM

2. Based on the Hybrid InP-TriPleX Platform for a 
suite of Applications

3. Demonstrate quality infrastructure for Scale-up to 
high volume manufacturing for PICs
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* PhotonDelta Flagship Project started on April 1st 2020 as joint collaboration project between 8 Dutch Partners



Goals & Objectives PhotonDelta Flagship

4. System level requirements and System performance target 
Spaceborne Satellite Communication Module 
●Partners to define/commit to a sub-set of sub-specifications per building-

block/component/function

5. Engineering and production ramp-up
●Year 1: 10 modules

●Year 2: 20 modules

●Year 3: 100 modules
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SATCOM Link Overview

Laser transmitter

Beamforming (pre-
correcting) & 

pointing

Receiving & post-
correcting 

Detection

Modulated 
optical signal

Focussed 
optical signal

Free-space channel
propagation
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Candidate Building Blocks for PICs
● 1. Laser transmitter

Laser 1

Laser 1

Laser 2

Laser N

200 mW

x mW

200 mW

A.

B.

• Reduce size and weight with sustained power output
• How about electrical-to-optical efficiency?
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Candidate Building Blocks for PICs

● Wavelength 
demultiplexing of 
multiple signals.

● Combining of matching 
wavelengths.

● What is attainable 
efficiency when we 
include feedback loops, 
etc?

● 2. Signal mixer

Arrayed waveguide grating array Signal combiner
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Is the SATCOM Future Integrated Photonic?

Laser transmitter

Beamforming (pre-
correcting) & 

pointing

Receiving & post-
correcting 

Detection

Modulated 
optical signal

Combined 
optical signal

Free-space channel
propagation
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Comparison PIC with Fiber and Bulk Optics
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Property Spec

Power High

Size, weight Large

Scalability Low

Bulk optics Fiber optics Integrated photonics

Property Spec

Power Medium

Size, weight Medium

Scalability Medium

Property Spec

Power Low

Size, weight Small

Scalability High

High power per channel, few channels, high volume

Low power per channel, many channels, small volume
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Thank You


