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Compact Reconfigurable Avionics - CoRA

• Objective: Extend in-flight reconfiguration capabilities of Avionics Systems

• Applications:

• Ground reconfiguration to match different missions with same Hardware

• In-Flight reconfiguration to manage different modes: LEOP, Orbital phase, 
Reentry phase, …

• Update of HW functions (HW patch), security algorithms, protocols, …

• Reconfiguration to manage different modes: Acquisition, Processing 
(compression, selection, …)

• Implementation:

• Three parallel TDE activities covering Hardware, Software and AOCS/GNC.
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RDHC (HW)

CoRA = Three parallel activities

SAGE (AOCS/GNC) MBAD (SW)
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CoRA-SMART Use Case

…

• Reference mission use case: Space Rider

• Reusable

• Orbital phase of up to two months 

• Inertial Pointing Mode (IPM)

• Safe Mode (SFM)

• Star Trackers, GNSS, Gyros, Sun Sensors, 
Reaction Wheels, Thrusters

• Re-Entry phase

• Re-Entry Mode (REM)

• Gyros, Fluid Air Data System, Thrusters, 
Entry Elevons
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CoRA-SMART AOCS/GNC Elements

…

AOCS Modes
• Fine Pointing
• Safe Mode
• Re-Entry
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CoRA-Reconfigurable Data Handling Core
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CoRA-MBAD Toolchain

Analysis tools

MBAD SYSTEM

TASTE VM

Bambu

Matlab
Simulink

Items made available

Commercial Tool

Open Source Tool

Open
Geode TASTE Interface View

TASTE 
Deployment

View

TASTE data View

Allows to define 
FPGA 

configurations  IDs

VIVADO HLS

SW binary
image

FPGA bitfile(s)

TASTE Building scripts

FPGA bitfile(s)

C

VHDL

IP 
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NanoX
map

NanoX
python

Embedded Coder
TASTE 

Concurrency
View

Allows to define 
HW architecture 

(CPU, FPGA, 
communication 
drivers, …) and 

perform Function 
allocation

CHEDDAR

It can be used as a 
VHDL editor
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CoRA – Development Flow



ESA UNCLASSIFIED - For Official Use C. Honvault, J. Ilstad, D. Oddenino, T. Tsiodras | ADCSS 2020 | 20/10/2020 | Slide  9

CoRA - Demonstrator



ESA UNCLASSIFIED - For Official Use C. Honvault, J. Ilstad, D. Oddenino, T. Tsiodras | ADCSS 2020 | 20/10/2020 | Slide  10

CoRA-RDHC evolutions 

• BRAVE Large is replacing BRAVE Medium

• In support to GR740

• In DIGAN I/F

• SpaceFiber is replacing SpaceWire on
the backplane.
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BRAVE Ultra

Ultra FPGA

4 x 
ARM R52

Hard Bus

BRAVE Large

Large FPGA

ARM R5

Soft Bus

ZynQ

Xilinx FPGA

2 x ARM A9
----------------

2 x ARM R5
+ 4 ARM A53

Hard Bus

CoRA-MBAD evolutions
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