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ABSTRACT

SpaceWire invented for spacecrafts has Time-Code defined for time synchronization over SpaceWire network. A
Time-Code suffers transmission delay of 14[bit-period] and jitter up to 10[bit-period] whenever it passes through a
SpaceWire link, which is the primary cause of time synchronization error. This work presents a simple method to
improve the time synchronization which uses two extended Time-Codes. Nodes on a SpaceWire network can find how
much delay and jitter a received Time-Code has suffered while it passes through the network, and they can correct time
synchronization error with this information. The proposed method was validated in a simulation environment
developed based on OMNeT++. The simulation result showed that time synchronization error less than a few
bit-periods can be achieved. The proposed method is cost effective and suitable for small-scale SpaceWire network
systems.
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Table. 2 Statistics of time synchronization error [nsec]

Conventional Proposed
mean std. dev. mean std. dev.
node 11 3723 374 95 41
node 12 3776 391 95 41
node 21 5393 442 133 41
node 22 5497 461 133 41
node 31 7128 469 168 42
node 32 7140 497 168 42
node 33 7127 500 168 42
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