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ABSTRACT 

Configurable System-on-Chip (SoC) solutions based on state-of-the arte FPGA have 
successfully demonstrated flexibility and reliability for scientific space applications 
like the Venus Express mission. Future space missions demand high-performance on 
board processing because of the discrepancy of extreme high data volume and low 
downlink channel capacity. Furthermore, in-flight reconfigurability and dynamic 
reconfigurable modules enhances the system with maintenance potential and at run-
time adaptive functionality. To achieve these advanced design goals a flexible 
Network-on-Chip (NoC) is proposed which supports in-flight reconfigurability and 
dynamic reconfigurable modules. The Configurable System-on-Chip solution is 
introduced and the advantages are outlined. Additionally we present our newly 
developed NoC approach, System-on-Wire (SoCWire) and outline its performance 
and applicability for dynamic reconfigurable systems. 

1 INTRODUCTION 

Configurable System-on-Chip (SoC) solutions based on FPGAs have already been 
successfully demonstrated in Data Processing Units (DPUs) for scientific space 
applications like the Venus Express mission. This approach provides the capability of 
both flexibility and reliability for system design. For future space missions the 
demand for high performance on-board processing has drastically increased. High 
resolution detectors with high data rate and data volume need intensive data 
processing (e.g. image compression) on-board because of low downlink channel 
capacity. A significant advantage would also be in-flight reconfigurability and 
dynamic reconfigurable modules for maintenance purposes and run-time adaptive 
functionality. To achieve such an enhanced Dynamic Reconfigurable System-on-Chip 
(DRSoC) approach a flexible communication architecture is needed, which provides 
high data transfer rates, is suitable for dynamic reconfigurable modules as well and 
guarantees the qualification of the system even after a module update.  

In this paper we will focus on our newly developed Network-on-Chip (NoC) 
architecture approach System-on-Chip Wire (SoCWire). First we will introduce the 
configurable System-on-chip approach for the Venus Express Monitoring Camera 
(VMC), successfully demonstrated in space. We will then outline the essential for a 




