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CAN in ESA missions – Big Science & EO missions 

 

• Low/no interest in replacing MIL-STD-1553 

• Golden rule: “If it works don’t touch it” 

• Lack of available avionic units with CAN: RTUs, Star trackers… 

 

 

• Power savings are negligible at system 

• Galvanic isolation has saved missions 

• Lack of standard validation procedures 
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CAN in ESA missions – Early adopters 

 

• Small and medium platforms 

• Low power availability 

• Low cost missions 

• Large amount of nodes on the network 

 

 

• But… Missions implement CAN ala MIL-STD-1553 

• Master/slave communication  

• Lack of distributed intelligence 
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CAN building blocks 

 

• CAN transceivers from major non-UE manufacturers 

• ESA failed to find budget to develop an European one 

 

 

 

• Plenty of available microcontrollers and microprocessors with CAN controllers 

•Based on LEON2/3, ARM, MSP430 and ATmega 
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CAN building blocks (2) 

• Higher level ECSS/CANopen implementations 

•SITAEL CCIPC/RCCIPC based on ESA HurriCANe for FPGAs 

•Several commercial SW implementations 

 

 

 



ESA UNCLASSIFIED - For Official Use ESA | 01/01/2016 | Slide  9 

Multi-Master and Distributed intelligence (1) 

• CAN is a multi-master bus. Enabler for distributed intelligence architectures 

 

 

 

 

 

 

 

 

OBC TMTC PCDU 

IOs 
IOs 
IOs 
IOs 
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Multi-Master and Distributed intelligence (2) 

• Most avionics units implement some sort of intelligence (FPGAs, uC, uP…) 

• Even power engineering is starting to implement digital control (Workshop on 
Digital Power Control at ESTEC 22nd of June) 

• Development of smart-RTUs concepts 
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Multi-Master and Distributed intelligence (3) 

 

But…  

• SW development costs outrageously high 

• Average production is 2 lines/day 

• Some have become “inventive” trying  

skip the ECSS-Q-ST-80C SW PA 
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Multi-Master and Distributed intelligence (4) 

 

• Most of the FPGAs implement simple state-machines to acquire or actuate on 
IOs. Expensive, ITAR/EAR components 

• ESA TEC-EDD is investing heavily in uC development. We believe that they 
could replace many of the FPGAs in the satellite 

• However, SW development should be eased 

•Review of the PA/QA process for simple “state-machine-like” SW 

•Automating regression tests & automatic document generation 

•uC SW development costs should be comparable, if not cheaper than 
VHDL for FPGAs 
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ESTEC TEC-EDD Avionics lab (1) 
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ESTEC TEC-EDD Avionics lab (2) 

 

• Wide experience in CAN bus and ECSS-E-ST-50-15C in particular 

• We can support you in the complete CAN network development cycle 

• Ad-hoc “Introduction to CAN ECSS” workshops were organized for the primes of 
ELECTRA and SAT-AIS 

• Plenty of available SW and HW tools and development environments. 
Simulation, prototyping, testing… 

 

 

• We are eager to help you! Please contact us to request our services! 
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What’s next? Savoir Sat 



ESA UNCLASSIFIED - For Official Use ESA | 01/01/2016 | Slide  16 

 

 

Questions? 
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