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(\ Lessons Learnt from SpaceWire

1_;\ A (?able Mass

'//l\\‘ | 87 g/m approximately
: I Bi-directional
pace

Technology I Data strobe signalling

Centre

University of Dundee A NO need fOr PLL

I Differentially encoded
A Good EMC performance

I 8 signal wires

I Individual screens on pairs
I Overall screen

I High cable mass

A To reduce cable mass need fewer wires



LN

A

\N

Space

Technology

U

Centre

niversity of Dundee

Lessons Learnt from SpaceWire

A Data Rate
I Limited by
A Cable attenuation

A Skew between data and strobe signals

I Longer cables
A Exacerbate these problems

I SpaceWire practically limited to
A 200 Mbits/s
A Up to 10m length
A Faster links require different signalling
scheme



(\ Lessons Learnt from SpaceWire

1_;\ A Character Sizes

'//l\\‘ I FCT, EOP, EEP 4-bits
: T Null 8-bits
pace

Technology I Data character 10-bits

Centre

University of Dundee I Tl me—COde 14' bItS

A Variable character size
I Makes CODEC design more difficult

A Keep characters all the same size



(\ Lessons Learnt from SpaceWire

‘\ A Parity coverage

£Q—~
I/l\\ —Data Character——+—EOP——FCF—
“en Pl o[x XXX |x|x|x|x 11p[1]00
| |
Parity Parity
Coverage Coverage

A Parity bit to cover just one character



(\ Lessons Learnt from SpaceWire

‘\ A Transmitted DC Component
y A

7l l\\‘ I SpaceWire characters
A All possible bit patters used
Tecshia:; A Coding not DC balanced
gy 24 . . . .
Centre A Degrades transmission characteristics

University of Dundee

A Makes them broadband
A Prevents AC coupling

A Use DC balanced signalling scheme



(\ Lessons Learnt from SpaceWire

‘\ A Galvanic Isolation

L~
'//l\\‘ I No method of galvanic isolation provided in
SpaceWire
TecshT:ligy I Various techniques possible

Centre

e A SUPpPOrt galvanic isolation
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(\ Lessons Learnt from SpaceWire

‘\ A Matched Impedance Connectors

y A
'//l\\‘ I 9-pin MDM connector

: I Not impedance matched

pace

Technology I Becomes a problem for high data rates
Centre

iy of Dundee I Alternative impedance matched connectors
I Have been developed

A Use impedance matched connector



(\ Lessons Learnt from SpaceWire

‘\ A Initialisation Protocol

%ﬁ\‘ I SpaceWire does not use full handshake
A Part timing
Tecshp:'laoclf)gy A Part handshake
Rt i Allowed backwards compatibility with IEEE1355
devices

I Can lead to false initialisation due to noise
I And erroneous flow of data
I External bias resistors can help with this

A A full handshake protocol is preferable



(\ Requirements
A High data rate

,_;\ I 2.5 G bits/s plus

7/‘\\\ ~ i Over fibre and copper

S A Fibre optic communications
fecnelogy i 100 m plus
re A Copper

I Short length (1m)
A Galvanically isolated
A Light weight cables
A Low power per Gbit/s
A Radiation tolerant
A Rugged
0 A Able to integrate with SpaceWire network
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R&D Team

A University of Dundee - CODEC
A VTT - Transceiver

A INO - Fibre

A Fibre Pulse - Connectors

A Gore i Cable

A Patria New Systems Oy

A ESA study managers
I Martin Suess
I lain MacKenzie



(\ Key Problems
A Fibre
,_/\ I Blackening due to radiation
7/‘\\\ I Robustness
Space A Transceiver

Technology . ..
Centre | Radiation tolerance components

i 2.5 Gbits/s plus
I Rugged
A Connectors
I Rugged
I Materials
A CODEC

I 2.5 Ghits/s plus
12 I Transferable to radiation tolerant technologies



(\ Current Status

\ A Radiation tolerant fibre
= I Fibres evaluated by INO

1%

l I Fibre selected and tested
echology I Good radiation tolerance
mee .. A Rugged cable

I Gore developed sheathing for fibre
I Extremely rugged

I Lightweight

I Uses materials suitable for flight
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(\ Current Status

1_;\ A Rugged connectors

'//l\\‘ I Connectors evaluated by Fibre Pulse
: I Small, lightweight connectors selected
pace

Technology ] Easy to mate

Centre

Universty of Dundee I Materials suitable for space flight

A Prototype transceiver
I Designed by VTT
I Using commercial devices
I Specially designhed housing
| Radiation testing performed recently
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