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Edge capping — Body Structure

solar array & bio-
seal interface Potted inserts (e.g. for
1 bulkhead electrical
/ connectors)

Ground Penetrating
Radar Horn support
bracket
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Iso-static mounts (6) Bonded titanium alloy fittings
for hold-down mechanisms /
locomotion bogie attachment

9 ExoMars Industry Day 23rd September 2010 @ AST\RIUM



Electrical
Service

Module \
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Power Sub-sys

PCDE Umbilical de-dc

tem Architecture
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@
28V from
umbilical

* Battery

| : 28V Bus ] :

= |solator Switch

L [[ | Heater Switches ;) u DlreCt

Negotiation

Solar Panels

ein Error|——" = _} * Solar Panels
| Amplfer ecR | | BOR R = 2.5m? total area
CommandiContol L - vy | —) = Total of 5 panels
CAN bus Interface ]  ~ SOowattS

Pre-grm 5 Telemetry <;
|

Acquisition

] ® °
S3R Inhibit BCR Inhibit | Battery | gpR nhibit
(from umbilical) | Li-lon (from umbilical)
6S TBD P
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* PCDE

= Direct Energy
Transfer

= LCL's 20+20
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= Redundant UHF Transceiver

Communications Architecture

Earth

Deep Space (Leng Link)
X-Band DSN link

NRO or
ExoMars Orbiter

=

= Redundant RF Path —
= Proximinty-1 standard
= 2 Monopole UHF antennae

* Status

= UHF Transceiver Supplier

selected

UHF links

UHF Monhopole UHF Monopole

Antenna A Antenna B
¥ 3 F 3
Yy Y

Discrete TH <= UHF E==pDiscrete TM
OBC Reset TC «<—] UHF . =——- OBC Reset TC
Transceiver Transceiver
A

C&M (CANBuses)

Y ¥

Discrete TM-‘I TTRA | | TTREB Id Discrete TM
4 | : iy
OEC Reset TC| | peesdtesesesesesesd | OBC Reset TC

----------

CANBuses

DHS

Rover

Communication System Architecture Block Diagram

G ASTRIUM
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Onboard computer

rrrrrr

|||||

* Core Module

= 512MB SDRAM ]
CAN databus, RS 422 I/F ;

RTEMS O/S % Tl

OBC reconfiguration

On Board Time = s | =

= LEON based processor g [ I H

* Navigation Computer & Mass Memory

= LEON based algorithm co-processo
16GB of Flash Memory
512MB SDRAM
EDAC protection
SpW for high speed instruments
SpW routing network

Development Model
delivered to Astrium
* Power supply and Interface module

= High priority telecommand to PCDE
= HKTM acquisition
= Internal secondary voltages

G ASTRIUM
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Locomotion Subsystem

Loparmaticon Suhsystem =
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* 6 wheel, 21 DOF system

* Includes Electronics Drive
system

* Flexible wheels baselined
* Building on existing BB
activities

This document is the property of Astrium. It shall not be communicated to third parties without prior written agreement. Its content shall not be disclosed.

ASTRIUM

@ ExoMars Industry Day 23rd September 2010 AN EADS COMPANY



nt shall not be disclosed.

ated to third parties without prior written agreement. Its conte

the property of Astrium. It shall not be communic;

This document is.

e

*Navigation concept relies on a wide set
of equipment consisting of:

9

Navigation Cameras (mounted 2m
above the surface at the top of the
mast)

Visual Odometry

Inertial Measurement Unit
Sun Sensor

Mast and Pan & Tilt assembly

L -

Image from Structure from Motion
Localisation algorithms

ExoMars Industry Day 23rd September 2010

Traverse and Navigation

image

Image from Astrium Navigation
simulator
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-_-Mars Yard Testing Facility at Astrium Stevenage
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Thermal Subsystem

Loop Heat-Pipe Concept

Insulatian II"

Conduction to Y
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* Loop Heat Pipe system (~15watt)

* Standard Heater elements (mats, etc) supporting el  ectronic control
loops
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Onboard SW and Operations

* Software Requirement for Version 1 complete
= V1 Implementation about to commence
* Architecture and Requirements Definition for V2

States

n
Auto/Timer ‘ Auto/Cmd

°Rover Vehicle Software Features:

- RTEMS OS Hience B

= Data Handling Software (providing PUS TC/TM service T
functionality and some architectural services)

= On-Board ‘File Management’ (image storage & retrieval
etC) Auto/Cmd Auto/Cmd

= OBCP Interpreter .

STANDBYA
= Vehicle Application SW to perform vehicle locomotion o 4o em i)
control, localisation data processing, ‘platform level’ ,
management (thermal, power etc) e o [ (rem OMLE)
= 4 SW versions expected developed using the C ‘
language

Auto/Timer Auto/Cmd

* Software subcontracting
= To be released as 3 separate Subcontracts (Tranches) -
= Sub-Contracting at System level and Code level OPERATIONAL STATE Functional Modes

This document is the property of Astrium. It shall not be communicated to third parties without prior written agreement. Its content shall not be disclosed.

= Subcontractor will be responsible for the code and unit &
test activities Integration support to Astrium . Modes

= Co-Engineering development approach to maintain
efficient risk managed process

C) ASTRIUM
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Ground Support Equipment

* MGSE
= Transport Containers (Asceptic)
= Turn-over Trolley
= Vertical Stands
= Support structures for test benches

* EGSE
= SCOEs (Power, TMTC, RF)
= Bench harnessing
= Central Check out System led by Prime contractor

G ASTRIUM
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RV Schedule challenges

* Schedule driven by
= Launch window May 2018 (~2years cycle, but narrow window)

= RV Integration sequence complexity (Many units and associated
harnessing, small integration volume, PP and CCC requirements).

= AIT activities at Prime level prior to releasing European Rover to NASA

* Equipment delivery dates (approx):

= Mar 12 Development Models & GNC benches
= Oct 12 RV Qualification Models
= Sep 13 RV Flight Models

G ASTRIUM
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RV Procurement Schedule

AR TN7LT Contact Details
ITEM Status Release date

Locomotion 55 Selected

LUIHF Transceiver Selected
OBC Selected Mark Roe
ECDE - I#I;EITEB | e Vehicle Project Manager
g rimary Structure eleaseq ui- i
f Camera System [Maw/Loc) ITT Released Aug-10 Tel: +44 (0)1438773330
: “isual Localisation Alg RFQ release Cct-10 Email: mark_roe@agtrium_eads_net
E TMWTC SCOE ITT Mow-10
g RF SCOE ITT Dec-10
5 WY Contractor tranche A ITT Dec-10 Chris |_|Oyd
: Umbilical Connectar ITT Jan-11 . . .
Povwer SOOE T Febh 11 Vehicle Industrialisation Manager
ig Inertial Measurement Unit ITT Mar-11 Tel: +44 (0)1438774024
g Battery ITT Mar-11 . . .
% Sun sensar ITT Jﬁllj.r_'l'l Emall ChI’IS||0Vd@aStrlumead8net
£ Harness ITT Apr-11
é MGESE (handling Jigs) ITT May-11 .
K Deployahle Mast Asgy ITT May-11 Chris Draper
g S frames ITT May-11 i i i
i =4 Assy (ncl hinges + HORM) ITT Jun-11 Vehicle PrOJeCt Office Manager
f =Wy Coding contractor tranche B ITT Jun-11 Tel: +44 (0)1438773495
s SvY Coding contractor tranche C ITT Jun-11 i- ; ;
HORM B Body T ST Email: chris.draper@astrium.eads.net
H LIHF Antenna ITT Aug-11
F Thermal HAY ITT Aug-11 :
% MGESE support Structures ITT Aug-11 Rog_er Jarvis ) )
g MGSE (transport containers) ITT Sep-11 Vehicle Commercial Officer

Insulation and thermal (heating element ITT Jan-12 .

YWheel release Mechanism ITT Jan-12 Tel: +44 (0)1438773300

Test Adaptors T Jan-12 Email: roger.jarvis@astrium.eads.net

Mechanical Simulatars ITT Feh-12

DGSE ITT Apr-12

O ASTRIUM
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Rover Vehicle Progress

* Industrial build up continues to be a major focus o f the Rover
Venhicle team

= OBC and UHF Transceiver selected and progressing well

= Camera and Structure ITTs will be responded to in October
= ITT releases prior to Christmas EGSE for test benches

= ITT releases after Christmas further E-SVM units

* The Rover Vehicle Team recognise that thisis a dif  ficult period
for the Subcontractors.

Thank you for your continued support

© ASTRIUM
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