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ABSTRACT 

Laser communications are gearing up for their entry into satellite constellations. The high volume of 

satellites required to provide a global coverage and at the same time the small physical size of each 

satellite impose stringent requirements on the cost, size, weight and power consumption (C-SWAP) 

of the on-board laser terminals. The current laser modem generation is built with discrete transceiver 

and amplifier components and as such systems are still bulky and complex. New generation laser 

modems are expected to merge fiber optic and electronic elements on nano-photonic circuits that can 

be fabricated within semiconductor foundries just as electronic circuits are fabricated today for any 

high-volume consumer-based application. ORIONAS is a H2020-SPACE research project that aims 

to provide a photonic technology platform that will disrupt both the shape of lasercom modems as 

well as the way they are built and tested making a drastic impact on the system C-SWAP. 

ORIONAS invests in monolithic integration within European BICMOS and InP foundries to 

leverage cost-effective access to high performance technologies and squeeze the key transceiver and 

amplifier elements that constitute the laser-modems into integrated circuit areas of a few mm2. 

Leveraging electronic-photonic integration and using commercial-off-the-shelf components the 

project intends to demonstrate a cost-effective solution for lasercom modem devices and systems 

that will deliver data rates beyond 25 Gb/s. In this paper we report the project progress during its 

first year and specifically the design and fabrication of the key transceiver and amplifier circuits and 

modules including:  

1) Transceiver electronic photonic integrated circuits: design and fabrication of 25 Gb/s DPSK 

modulator and receiver photonic integrated circuits. Each circuit accommodates two channels 



 

 
 

 

 

 

(aggregate data rate of 50 Gb/s) and hosts >20 opto-electronic elements into chip areas of <15 mm2 

(modulator) and about 5 mm2 (receiver) respectively. Fabrication launch of the Gen-1 silicon 

photonic transceiver EPICs in IHP SiGe BICMOS line through the SG25EPIC process. 

2) Critical design and fabrication of a high-power 4mm long semiconductor optical amplifier (HP-

SOA) chip and module delivering Watt-level optical power. The module critical design suggests that 

the high power amplifier is expected to consume a footprint lower than 5 cm2 which corresponds to 

an optical power per unit area of 200 mW/cm2; this is expected to be ~20 times better than state-of-

the-art flight-grade high power fiber amplifiers. 

3) Critical design of a low-noise optical fiber amplifier module (LNOA). Through its novel design 

the LNOA uses low-cost COTS Erbium doped fiber and is expected to weigh ~100 grams and 

deliver >55 dB of small signal gain at a noise figure <5 dB. The module features a credit-card size 

footprint; >80% savings in mass and unit area are expected when comparing the module with state-

of-the-art flight-grade fiber amplifiers. 

 

 
 

 

 

 

 

 
 


