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OUTLINE

1. OISL Optical intra-satellite link

2. OISL Optical inter-satellite link
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3000-5000 kg
Hundreds of S million
/sat

700 - 2000 kg ad ’
Tens of $ million /sat  190.300 kg

<31m/sat

2000 2015 2030

*source SpaceTec partners analysis



Wireline Vs Optical

o FD 4m 400G link based on space grade wireline 3.125 Gb/s data lanes

o Cable assembly: 17 grams/meter & 2.5 mm @ & 1.55 dB/m @ 5 GHz
(ESCC 3409/001 iss.4)
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Space
heritage

The OTRXx is the critical element of space-grade on-board optical interconnects
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http://www.space-orionas.eu/

MBO-TRX MODULE & IC

' SiGe BiCMOS VCSEL/DRV & TIA
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o IHP Rad-hard 130nm SiGe BiCMOS
o Single 3.3V power supply
o Rad-hard Vref circuit
o Rad-Hard SPI IP
o Programmable 4-channel O/P

o VCSEL DRV: 70 mWi/ch
o TIA: 108 mW/ch
o <10 mW/Gb/s




VERIFICATION TESTING - FUNCTIONAL

CSEL +

DRV - C

Signal
generator

- - -» electrical

—  optical

Tx to Rx
loop-back

Optical
fan-out




RADIATION TESTING , LiF (Light Ion Irradiation Facility) line of the CYCLONE

- Accelerator in UCL (Université Catholique de Louvain).

o DD test with a flux of 1e® p/cm?-s until a total accumulated
fluence of 5e'! p/cm? with a beam energy of 60 MeV.

o No degradation in current consumption/supply of ICs

No degradation of VCSEL emitted optical power

100 krad TID VCSEL test

VCSEL-DRV DUT

Opt Power [mW]

Opt Pow2 Initial [mW]
Opt Pow2 Post [mW]
V2 Initial [V]

V2 Post [V]

6.00 8.00

Laser Current (mA)



NEXT STEPS

VCSEL driver and TIA chipset v2 in fab — Availalbe Q4 2022
Gamma & heavy ion test

MIL-spec module-level reliability testing

System-level evaluation testing as per ECSS-E-ST-10-03C Rev.1
o TVAC

o Random vibration




Thank you for your attention

SIFHODIAS

ACknOWIedg ment Photonic-Enabled VHTS

o European Union (EU) for funding through
the “Horizon 2020” framework

LE=O sraceE rHOTONLICS o H2020-SPACE-ORIONAS — GA number
o4 0]0)%

o H2020-SPACE-SIPHODIAS — GA number
870522
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