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Lessons Learnt from SpaceWire

ÁCable Mass

ï87 g/m approximately

ïBi-directional

ïData strobe signalling

ÁNo need for PLL

ïDifferentially encoded

ÁGood EMC performance

ï8 signal wires

ïIndividual screens on pairs

ïOverall screen

ïHigh cable mass

ÁTo reduce cable mass need fewer wires
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Lessons Learnt from SpaceWire

ÁData Rate

ïLimited by 

ÁCable attenuation

ÁSkew between data and strobe signals

ïLonger cables

ÁExacerbate these problems

ïSpaceWire practically limited to

Á200 Mbits/s

ÁUp to 10m length

ÁFaster links require different signalling 

scheme
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Lessons Learnt from SpaceWire

ÁCharacter Sizes

ïFCT, EOP, EEP 4-bits

ïNull 8-bits

ïData character 10-bits

ïTime-code 14-bits

ÁVariable character size

ïMakes CODEC design more difficult

ÁKeep characters all the same size
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Lessons Learnt from SpaceWire

ÁParity coverage

ÁParity bit  to cover just one character
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Lessons Learnt from SpaceWire

ÁTransmitted DC Component

ïSpaceWire characters

ÁAll possible bit patters used

ÁCoding not DC balanced

ÁDegrades transmission characteristics

ÁMakes them broadband

ÁPrevents AC coupling

Á Use DC balanced signalling scheme
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Lessons Learnt from SpaceWire

ÁGalvanic Isolation

ïNo method of galvanic isolation provided in 

SpaceWire

ïVarious techniques possible

Á Support galvanic isolation
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Lessons Learnt from SpaceWire

ÁMatched Impedance Connectors

ï9-pin MDM connector

ïNot impedance matched

ïBecomes a problem for high data rates

ïAlternative impedance matched connectors

ïHave been developed

Á Use impedance matched connector
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Lessons Learnt from SpaceWire

ÁInitialisation Protocol

ïSpaceWire does not use full handshake

ÁPart timing

ÁPart handshake

ïAllowed backwards compatibility with IEEE1355 

devices

ïCan lead to false initialisation due to noise

ïAnd erroneous flow of data

ïExternal bias resistors can help with this

ÁA full handshake protocol is preferable
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Requirements

ÁHigh data rate
ï2.5 G bits/s plus

ïOver fibre and copper

ÁFibre optic communications
ï100 m plus

ÁCopper
ïShort length (1m)

ÁGalvanically isolated

ÁLight weight cables

ÁLow power per Gbit/s

ÁRadiation tolerant

ÁRugged

ÁAble to integrate with SpaceWire network



1111

R&D Team 

ÁUniversity of Dundee - CODEC

ÁVTT - Transceiver

ÁINO - Fibre

ÁFibre Pulse - Connectors

ÁGore ïCable

ÁPatria New Systems Oy

ÁESA study managers

ïMartin Suess

ïIain MacKenzie
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Key Problems

ÁFibre

ïBlackening due to radiation

ïRobustness

ÁTransceiver

ïRadiation tolerance components

ï2.5 Gbits/s plus

ïRugged

ÁConnectors

ïRugged

ïMaterials

ÁCODEC

ï2.5 Gbits/s plus

ïTransferable to radiation tolerant technologies
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Current Status

ÁRadiation tolerant fibre

ïFibres evaluated by INO

ïFibre selected and tested

ïGood radiation tolerance

ÁRugged cable

ïGore developed sheathing for fibre

ïExtremely rugged

ïLightweight

ïUses materials suitable for flight



Current Status

ÁRugged connectors

ïConnectors evaluated by Fibre Pulse

ïSmall, lightweight connectors selected

ïEasy to mate

ïMaterials suitable for space flight

ÁPrototype transceiver

ïDesigned by VTT

ïUsing commercial devices

ïSpecially designed housing

ïRadiation testing performed recently
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