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Résumeé
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A Objectifs de CASAA -Sat, historique, planning et organisation
A Présentation générale du satellite, du STM et tests effectués

A La partie électronique (EM) du satellite

A Conclusions sur CASAA -Satet retour doexp®r.i
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CASAASatobjectives ?

Educational project . The goals are :

(Aix arseille
universite

A Increase the scientific and technical interest of our students

A Teach the students , from different degrees and specialities , to work together ,

on the same project

Proposal for an interesting (but feasible ) space mission to develop

C CASAA -Sat was born in 2013, for 6 scholar years
- To scan ( CArtography ) the SAA gy :;;:i;
(South Atlantic ~ Anomaly , above Brasil) : \l /
A Flow charged particles measurement Ceinture

inténeure—

A Magnetic field measurement
A To capture light phenomena

(pOIar I|ghtS) Lacalisation
C Correlate the 3 phenomena dela SAL

08/11/2018

Ceinture
inténeure

- To test an integrated circuit (Lab development) in space
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Scientific objectives

Payloaddescription

A Flow chargearticlesmeasurement
Small Integrated Circuit, MGFEET,

from TRABSpace ’

A Magneticfield measurement
3-axesmagnetometerfrom HONEYWEL

A Polar lightphenomena
20B44MVideologydeliveredby CNES,

alreadymountedon TARANIS l- '

C The 3phenomenawill be correlated
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Other objectives

A Technologicatlemonstrator:
Thisboard (STM32)includesa memorydevelopedby several
laboratories« REER

E Check theerror rate of this circuit in orbit, usinga fully known
pattern, and highlights the radiatioreffectson the memory.
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Orbital parameters
Elevation615 km
Inclination 9785
Excentricity< 103
LTAN 10:30 PM

9600 bits/s

TC VHF
1200 bits/s

Piggyback launch

from KOUROU in a
VEGA launcher,
orbit of PRISMA

A~
93, )
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Hlstoryand plannlng of CASABat

0 About180studentshave beennvolvedsince2013

A Mini-projects(1sthalfyean & Full timeprojectinternships(2nd-half yean
19 studentshavealreadycompletedtheir training course at
AMU Spatial Centeinsidethe LAM

0 ReviewsandKeypointswvith the CNES Agency

Mai 13 Sept 13 Janv 14 Mai 14 Sept 14 Janv 15 Mai 15 Sept 15 Janv 16 Mai 16 Sept 16 Janv 17 Mai 17
I I I I I I I I \
Phase 0 Phase A Phase B
04/03/13-09/09/13 09/09/13-21/07/14 22/07/14-15/06/17
. * » - *
Revue de Définition Revues des Exigences Point clé phase B Point clé n*2 phase B RDP
Missio {RDM] Préliminaires (REP) 14/09/15 10/10/16 15/06/17
complémenta 21/07/14

09/09[13

0 AcontractualengagemenbetweenCNES and AMiiroughthe LAMwas
signedin 20160 4 2 G I £ 0 dzR Iahdwernme wdikingon/Phase ©

0 Launchsscheduledat the end of 2019




Different specialitiesand degreesfrom
DUT (Bac +2) to Master (Bac +5)
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areinvolved

M2
M1 |

£ 3
|
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/ Teacher-tutors

/ from AMU formations \

4 Teachers

Master of Mécanics, Physics,
Engineering — 2 options :
- Aeronautics and Space

_- Industrial project design_

"1 Teacher |

\Master of nanoelectronics /

3 Teachers

-DUT GEll

Kar s ESATAN-/ VD
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For Electronics

\ /
Licence Pro of electromcs //’

Thermal Modelling Suite

QCcnes

GENTRE NATIONAL D'ETUDES SPATIALES

Scientists of the

LAM

Bernard REPETTI
" Researchengineer @ LAM

Specialists
of the CNES

Hector SILVA :
= Electromcs englneer

Students

Final project internship

Final project internship!

l Student regroupment
:_Meca-thermlcs model |

For Meca- thermics
Final project internship
For Attitude control

Final project internship
For Software

[ Full time students

f 2-6 monthes, 259 semester

Student regroup. -L Student regroup. |

| Electronlcs,

|measurements, '

: softwares

| Student regroup.

!l SCAO, Orbito

___________ 1

Assembly,

| Integration, Tests, :

iL Validation, EGSE

Part time student projects,
EL Small-projects (few hours/week), 15" semester

\ Aix-Marseille University Spatial Center
\ Inside the LAM - 35 students (in average) by year

08/11/2018

Participants

LAM
- « Space » seniors
- Environmental test
equipments

‘ ~._- Contract division - ;

JIndustrials,
' -Partners !
-ST Micro
-ITP-Engine
-TRAD Space
-EREMS

- Sub-contractors
-STEEL
-EUROCIRCUITS
-CLIX Industrie
-TOMMASI
- Others
\| -GOMSPACE

\ uCUBESPACE

-ISIS

J

/IM2NP”

- Engineers
- Irradiation

\_equipments /
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The satellite

Standard 2U
100 x 100 x 226.5 mn
Mass : 2.504 kg

Averagepower : 5 W
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\‘/ . CASAASat Payload

Ceinture
exiéneur: Ceinture

inténeure—
{ Ceinture

intérieure

7mm

[acalization
dela SAA

1

17mm 12mm

@ videology '

magnétique

Magnetometer

s
=

Tobetested under

7240
spaceenvironment

[ests & radiations i
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Ejection

N
s
"y

Acquisition and
survivalmode (MAS)

t NJA aorbit Qa

Z=615 km
i=97,85
local time at the ascending

node :10h30 pm

Orderl or Order2
Solar
recharge

Nominal Mode (MNO)
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Attitude and Orblt Control System
(AOCS)

Requirements

Pointing Scroll direction X +

Pointing accuracy Better or equal to 5 °

Stability Between 5 ° and 10 ° for 1s

Agility No agility required
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Attltude and Orbit Control System

_
DESIGN
SIMULATION

— i

MATLAB
SIMULINK =

TEST ON TARGET
k
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Input :

- 3-axes Magnetifield Bmeasurement :

- Orbitalparameters(i,MN,. < a s §3= X frointlaw Compass typéaw
Output : - b _ Kb_C>+Db;C>—E)
- Actuators: aHywheeland 3Magnetotorquers — Bl M = 1B

- Commandaws S MAS MNO




08/11/2018

Aix+Marseille 5
universite gy > S




