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athena juice
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ships telecommunications 3 e L rover and surface
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CAN in ESA missions — Big Science & EO missions ~ { =@Sa
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« Low/no interest in replacing MIL-STD-1553
 Golden rule: “If it works don’t touch it”

« Lack of available avionic units with CAN: RTUs, Star trackers...

CAN bus is not & low-pouer replacement for MIL-ST D-4553
CAN bus is wot & lou-pouer replacement for MIL-ST D-4553

. Power SaVingS are neg||g|b|e at System CAN bus fs not & log-pouer replacement for MIL-ST D-4553
CAN bus is not a low-pouer replacement for MIL-ST D-45653

° - . : H H CAN bus is mot a low-pouer replacement for MIL-ST D-4553
Galvanic isolation has saved missions [N aiINpinheyss

CAN bus is mot & low-pouer replacement for MIL-STD-4553
CAN bus is met a loy-pouer replacement for MIL-ST D-4553
CAN bus is wot & low-pouer replacement for MIL-ST D-4553
CAN bus is not & low-pever replacement fo

 Lack of standard validation procedures
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CAN In ESA missions — Early adopters

« Small and medium platforms
« Low power availability
 Low cost missions

« Large amount of nodes on the network

 But... Missions implement CAN ala MIL-STD-1553
e Master/slave communication

 Lack of distributed intelligence
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4'3 European Cooperation for

Space Standardization

HD!E ORGANIZATION STANDARDS Handbocks and TMs Terms, definitions and abbreviated terms CONTACT ECSS My Teams  Links to other SDOs

Search ECSS Documents Search

ECSS-E-ST-50-15C - CANbus extension protocol (1 May 2015)

Posted on 2015-05-29 by Klaus Ehrlich (as webmaster)

Register for ihis site CREATE CR
Lost or change your password Scope

Uzername or Email Address

Password

l
|

Remember Me

Register for this site
Lost or change your passward

Attachments:

- ECSS-E-ST-50-15C(1May2015).pdf
« ECSS-E-ST-50-15C(1May2015).pdf

Md5 checksum .doc file = CC4EFCFI15D1AAQCF3E3CO9T18756812BD
Md5 checksum .pdf file = 8BBFAF8BCB069A603321213D687E464A

Posted In Active standards, standard Tagged Active standard, Engineering, published, Standard & permalink

© 2017 by the European Space Agency for the members of ECSS




CAN building blocks &i\‘%—lesa

« CAN transceivers from major non-UE manufacturers

« ESA failed to find budget to develop an European-one-

2350 MAK
% 8.23 MAX e HEAGEDID

—————— al

= o\~

Based on LEON2/3, ARM, MSP430 and ATmega
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CAN building blocks (2) {zesa

 Higher level ECSS/CANopen implementations
*SITAEL CCIPC/RCCIPC based on ESA HurriCANe for FPGAs

*Several commercial SW implementations

Project Vector
Metrics
50 50

Files

Program Units 105 115

Code Lines 4735 3735
Statements 2240 1774
E i
Complexity

WC unit CanCom proceedSDO
Mod. Cyclomat 42 167

Nesting 9 6

Path Count 2040 169325
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Multi-Master and Distributed intelligence (1) ‘\QM CeSa

« CAN is a multi-master bus. Enabler for distributed intelligence architectures

1 I

J U

I

U

I

< >
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Multi-Master and Distributed intelligence (2) Q‘k eSa

Most avionics units implement some sort of intelligence (FPGAs, uC, uP..))

Even power engineering is starting to implement digital control (Workshop on
Digital Power Control at ESTEC 22" of June)

 Development of smart-RTUs concepts

Sitz-$G, hinten |

S—_— | Eieperkbitess
= . == < Zantrak3SG
Dachmodul | S| Komfortsysam
Tur-5G, hintanre. |- Klimabadiunta Fond e . = b S | MeckkhppeSG

i ﬂ TV-Tuner

Araloguhr | 1 Lufifedar/CDG-5G
Tiir-5G, Balfshrer I’-—‘,__ g i Reifendruckk. G
e i ruci
NavigationsG | | Anhngersc
ADBSG | | ose
MotorsG1 |~ | Batterie-ss
motorsGz | I | TG hinten i
Gm!;: AL ﬁ { Lanksiuknmodul
me © TeSG Fahwer
s, | { X | Kombiinstrumant
: e | Site-sG Fahrer B CAN-Antrieb
ADR-Sansor i \ | Kessy-sG S
Bordnatz-5G \ . | ABSIESP U i
eia ‘. = _| iy 1 Wischarmodul Bl CAMdnfotainm.
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But... Project
ut Metrics

« SW development costs outrageously high Files

Multi-Master and Distributed intelligence (3)

« Average production is 2 lines/day Program Units 105 B2
_ _ _ Code Lines 4735 3735
« Some have become “inventive” trying Statements 2240 1774
I ol wot use the word FIRMWARE again. | wil not use the word FIRMWARE again. WC unit CanCom proceedSDO
| wll mot use the word FIRMWARE aqaim. | ol vot use the yord FIRMWARE again.
I il ok use the word FIRMWARE aqain. | will mot use the word FIRMWARE agein. Mod. Cyclomat 42 167
| pll mot use the ord FIRMWARE aqaim. | wll not use the yord FIRMWARE agam. B
I ol mot use the gord FIRMWARE again. | Wil mot use the word FIRMWARE agqain. NeStIng 9 6
| Bl wot use the gord FIRMWARE .j.fn. I il wot use the gord FIRMWAY " Path COU nt 2040 169325

| wll mot use the word FRMWARE aqain. | ol ret use the gerd FTZMQ. fin.
| Bll mot use the word FIRMWARE aqain. | will not use the word Fremud gain.
| il mot use the word FIRMWARE aqain. | il rot use the word FI‘P.HHAF' qam.

| ol mot use the word FIRMWARE aqain. | wll not use the 4
" 9

-.l'
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Multi-Master and Distributed intelligence (4) <@Sa

///((

 Most of the FPGAs implement simple state-machines to acquire or actuate on
10s. Expensive, ITAR/EAR components

e ESA TEC-EDD is investing heavily in uC development. We believe that they
could replace many of the FPGAs in the satellite

e However, SW development should be eased
*Review of the PA/QA process for simple “state-machine-like” SW
Automating regression tests & automatic document generation

uC SW development costs should be comparable, if not cheaper than
VHDL for FPGAs
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ESTEC TEC-EDD Avionics lab (1) {zesa
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ESTEC TEC-EDD Avionics lab (2) \

®
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* Wide experience in CAN bus and ECSS-E-ST-50-15C in particular
« We can support you in the complete CAN network development cycle

 Ad-hoc “Introduction to CAN ECSS” workshops were organized for the primes of
ELECTRA and SAT-AIS

« Plenty of available SW and HW tools and development environments.
Simulation, prototyping, testing...

We are eager to help you! Please contact us to request our services!
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What's next? Savoir Sat \\\&&iesa
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Questions?
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