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▸Military examples

- ISR

- Military communication

- Operational navigation

- Missile launch detection

- Guidance for precision weapons

▸Civil examples

- Navigation

- Internet

- Banking

- Weather forecasting

- Emergency response

▸Space is recognized as an important strategic domain

Space-based services are underpinning terrestrial operations

Composante Spatiale Optique (CSO)
© CNES/Mira Productions/PAROT Rémy, 2018

Four Galileo Satellites
© ESA/P. Carril, 2012

Remotely piloted aircraft
© NASA/Alan Hobbs, 2018

Space-Based Infrared System (SBIRS)
© Lockheed Martin, 2013
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▸Non-kinetic approaches

(degrade/disrupt)

- Jamming

- Spoofing

- Cyberattack

▸Kinetic ASATs (destroy)

- Direct-ascent ASATs

- Co-orbital ASATs

- Destructive indiscriminate effects

• Debris

• Radiation / EMPs (Starfish Prime)

- Close-proximity capabilities

- Directed-energy (non-kinetic physical)

Counter-space capabilities are being pursued globally
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▸Scenario

- Ground segment has lost (temporarily) control over a space asset

- Space asset is being targeted by a kinetic ASAT

▸Need for real-time space-domain awareness

- Sensor data acquisition and processing

- Analyzing and extracting information from the processed data → AI/ML

▸Need for autonomously responding to imminent threats

- Further integrating data into an autopilot/world/operational model → AI/ML

- Lower-level controller to be fed with model output reference data

▸AI/ML is an important TBB to implement advanced capabilities

▸Applying AI/ML on board requires robust processing hardware

On-board autonomy is key in coping with adversarial denial

Space-based surveillance satellite tracking debris
© U.S. Space Command

Direct-ascent ASAT decoy concept
©  SatelliteObservation.net, 2018

https://satelliteobservation.net/2018/03/08/co

ntested-space-ii-countermeasures/
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Magics Technologies

Fabless Semiconductor Company

40 FTEs

Geel, Belgium

Spin-off from KU Leuven and SCK-CEN

Rad-hard-by-design

Methodology and Library

Space and Defence Market
Nuclear Energy Market

5 Product Series

Autonomy in harsh environments
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Rad-hard product series

Vision series

Motion series 

Time series

Power series

AI series

Photo: ESA
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Tesla (Internal R&D)

• 15 mW peak power consumption

• Dynamic freq. scaling up to 100 MHz

• Up to 5.85 GMACs/s

• 3 MB L1 weights and activation cache

• PULPissimo-based SoC

• Power management with deep sleep

• Demonstrator taped out

• Industrial-grade component

Versa (R&D collaboration with KUL*)

• 20 mW peak power consumption

• Dynamic freq. scaling up to 150 MHz

• Up to 8.8 GMACs/s

• 128 kB L1 weights and activation cache

• PULPissimo-based SoC

• Power management with deep sleep

• Optimized for duty-cycled operation with 
eMRAM

•Demonstrator taped out

• TID > 100 krad, SEL immune, eMRAM 
SEU immune

Moviq (Product)

• High computational performance

• Up to 10 TMACs/s

• Dynamic freq. scaling up to 1 GHz

• 1 W typical active power consumption

• 4 MB L1 weights and activation cache

• RISC-V-based SoC

• First-class depth-first execution

• Radiation-hard by design

• Status: development ongoing

• Accelerator softcore IP: MAG-
AIA30101

AI series – overview

*Jain et al., "TinyVers: A Tiny Versatile System-on-Chip With State-Retentive eMRAM for ML Inference at 

the Extreme Edge," in IEEE Journal of Solid-State Circuits, vol. 58, no. 8, pp. 2360-2371, Aug. 2023
2024-10-15
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AI series – roadmap

AI processor soft IP

- Size scalable AI processor IP

- Optimized for CNNs

- Loosely-coupled architecture

- Compatible with SPARC,

ARM, RISC-V

- AXI-based integration

- Open-source software tools

- SEU-mitigation in logic

AI processor chip(let)

- Silicon realization of IP

- 10 TOPS/W compute fabric

- > 120 – 300 krad TID

- SEL immune

- Designed for natural space

environment

UDSM AI processor chip(let)

- UDSM realization of IP

- Additional pre-processing

acceleration

- 40 TOPS/W compute fabric

- Designed for natural space

environment

- Radiation effects on SoTA

nodes under investigation

monolithic

interposer

chiplets
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Concept – weapons-grade AI processor

https://en.wikipedia.org/wiki/List_of_artificial_radiation_belts
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▸Motion, vision and power series designed for TID > 120 Mrad

▸Used in human-induced nuclear environments

- Nuclear hot cells

- Disaster sites (e.g., Fukushima)

▸ Parallel weapons-grade roadmap envisioned merging

nuclear and space radiation-hardening approaches

▸No free lunch / tradeoffs

- Area

- Power

- Cost

- Performance

- Radiation-hardness

▸Need for collaboration with all defence stakeholder to make right tradeoffs

Concept – weapons-grade AI processor
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▸On-board AI and autonomy important in defending space capabilities

▸Magics is uniquely positioned to address robust processing hardware needs

▸ Expertise in both natural and human-induced nuclear environments

▸ Product roadmap execution: wrapping up soft IP developments

▸Open to discuss weapons-grade concept integration into roadmap

▸ Products also suitable for use in high-altitude air platforms, specialized robotics and 

dismounted forces (enabling autonomy in harsh environments)

Conclusion



Thank you for your attention!

Questions?
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