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Introduction
MELCO …Mitsubishi Electric Corporation
http://global.mitsubishielectric.com/bu/space/index.html
Business field;

http://global.mitsubishielectric.com/company/overview/index.html



4

Introduction

http://global.mitsubishielectric.com/bu/space/overview/achievements/index.html
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Introduction

MELCO, Osaka Univ. and JAXA/ISAS 
were started to develop the prototype of 
SpaceWire back plane since last year.

Purpose
To achieve high-speed data transfer
Standardization of SpW topology
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Items of development
FY2008FY2008

FY2009FY2009

Evaluation of a prototype SpW BPEvaluation of a prototype SpW BP

Development of a prototype component with a  
SpW BP for standardization
Development of a prototype component with a  
SpW BP for standardization

1. Selection of Connectors
2. Evaluation of Connectors
3. PCB Design, Manufacture

Pin assignment
Pattern Routing

4. Performance check

1. Investigation for standard Topology on BP
SpW & SpFi

2. SpW component Design
3. Manufacture of Component 
4. Performance check
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• Selection of connector
– Pin, Module 

RM452-110-312-9500 
– Receptacle, BackPlane

RM422-110-832-9600
Space Qualified, easily available,
and not too expensive.

• Evaluation of connector
– Insertion and return loss level 
– Cross talk level

• Guideline of pin assignment
• Simulation of BP transmission 

with connector model
– Over 3Gbps transmission is possible.

Summary of Nara
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http://www.airborn.com/
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Connection of prototype BP

Slot 1 Slot 2 Slot 3 Slot 4

Multi lane

Ring connection

Star connection

Gbps
class

100Mbps 
class

Long distance

Middle distance

Short distance
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Daughter board

Backplane

Back Plane Evaluation
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•It has little sensitivity with distance.
•The connector deteriorate signal level
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•GND pin is very effective to reduce crosstalk level 
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Backplane Daughter board Daughter board

FPGA

Oscilloscope

Test board

Input Waveform
Jitter = 34.9 ps

Data rate : 3.125 Gbps

Eye Pattern

Long distance
Jitter = 98.9 ps

Middle distance
Jitter = 108.2 ps

Short distance
Jitter = 82.6 ps

•Jitter is 110ps at maximum, so it is possible to receive
with nominal receiver.
•We have achieved to transmit over 3Gbps signals via the
SpW BP system. 
•Now, we are adjusting the BP to transmit much faster signals
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Component Image

180mm

0 1 2 3 4 5 6 7slot

Connector A

Connector B

SpaceFiber

SpaceWire

DC/DCUnit 0 Unit 1

245mm

SpW board

6U size

SpW BP

190mm

SpW SpFi

•Module
•Size: 6U 
•Two connectors (SpW + SpFi) 

•Component
•8 modules + DC/DC

•Internal redundant system
•4MDLs/1UNIT
•2UNITs/1COMP

•Large system
•8MDLs/1UNIT
•1UNIT/1COMP

•Size:190 x 180 x 245 [mm]
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SpW Topologies
Single Star • Single star

1CPU + 7 I/F
1Router+7modules
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SpW Topologies
Single Star

Double Star

• Single star
1CPU + 7 I/F
1Router+7modules

• Double star
Smaller than single
Board redundancy
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SpFi topology

I/F MEM MEM MEM

External I/F
I/FMEM MEM MEM

Unit 0 Unit 1

External I/F

External I/F
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Topology
Full Mesh + Tree
– SpW connection

• Full mesh
– SpFi connection

• Tree

1
2
3
4
5
6
7

1
2
3
4
5

67

1
2
3

4

56

7

1

2

3

45

6

7
1

2

34

5

6

7

1

23

4

5

6
7

12

3

4
5
6
7

1

2
3
4
5
6
7

SpaceFibre
connection

SpaceWire
connection

Each board
has 2 connectors



24

We have achieved to transmit over 
3Gbps signals via the proto-type SpW
BP.
We have proposed the topology for the 
standard SpW BP.
Plan

Design and Manufacture of the SpW BP.
Design and Manufacture of demonstration 
model for the SpW component.
Evaluation of SpFi performance on the 
SpW BP.

Summary and Plan
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