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. -New Space S prlmarrly rntroducrng |nnovat|ons in Space and thus |t rs

openlng new frontiers in applicatrons domaln P T * T

Itis enabhng incremental development, optrmlsrng operatlonal costs it

focuses on costs reduction and EIE assures that low costswrll pay off

i But Eractlcally there was no ‘need for remventlng the wheeI as New Space,
isin
. by other mdustry as automotlve

_"'The maln goal is to |mprove trme to market and Iowerthe. 0verall..s_atelllite-{', .
v'costs R o : L

T The New Space on- board archrtecture is becommg each day more srmllar
-+ to efficient distributed architectures in terrestrial application. To enable a

eriting well proven technologles_ well establlshed technologles useﬁk.

Vfdrstrrbutron of functions there is an obvious need for diverse availability of

e

. ~microproeessor and m|crocontrollers WhICh can |n an effrment but robust

way exchange mformatlon o
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o . CAN has been successfully utlllsed for Space appllcation

. aIready for more thentwodecades * 2

- ESA mission (SMART 1 2003 GIOVE A 2005)

- SSTL, Saab Space satelllte platforms used CAN even

befqre g R g
. Flrst productlon vehlcle to feature a CAN based
multlplex wmng system UER reIease 1991

[



Why CAN bus

. .It supports muIt| master and multrcast features omRE L

" The CAN bus has maX|mum length of 40 meters T o
_The CAN provides the, abrlrty to work in different eIectrlcaI enwronment

';'Jt has standard bus in dlstrrbuted network T e .» B k&
Lt cost is low and Ilghtwelght network b, ¢ 0 o

- It allows decent data rate. performance W|th upto 1 Mbps CAN FD ver3|on.
isupports up:to 10 Mbps And then there is a CAN XL coming... - » '

ot has automatlc retransmlssmn for message that Iost arbrtratlon or they

Itis used to reduce wiring in various applications éprlmanly automotlve) It
has single serial bidirectional line to achleve haIf uplex communlcatron =

%

. werelost.”

e T

. The protocol su ports d|fferent error. detectlon capabllltles such as blt

error ack error, form error, CRC error and stuff Brror. et LT



New Space

« Perusing solution that are the most cost effective
« Reducing development time (simpler interface,...) — faster time to market
« Reduced number of components (save space and €)
» Easier integration
« Availability of code libs/example, testing tools, IF adapters (for EGSE)...
« New verification methods (Software,...)

. N(e)\llvlrél_?nu)facturing approaches (capability for series production, automated P&P,

On interface level: CAN, SPI, 12C, ETH, ...

» Due to costs constraints COTS are probably the only solution

 Wide selection of devices (> 2000 MCU with CAN support available and > 120 CAN
transceivers)

» Up-screening required




PlcoSkyFT soft coreprocessor

"‘,ASmaII footpnnt radlatlon hardened by desrgn processor core:

¢ ‘ J : ¥ ; ¥ ',;-

o e -“:'-SmaII footprrnt soft core and fault toIerant processor ¥ L

eI Core burldrng bIockfortrue SoC archltecture B e
rmplementatron andtechnology mdependent T
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. Low memory footprlnt of the application code _
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TRISAT NANOsky

';'__'-_.New Spaoe approach

Archrtecture

+. Redundant CAN bus on board @ 125kbps

> '-'. 2 LVDS Irnks@20 Mbps (payload mass storage—
" . 'SBAND) RN o

6 PicoSkyFT SoC desrgns S
. ..'6 Subsystems (13 CAN destlnatron)

¥ .'.
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i*Thoughtful component selection (+ Up-LtE e e A B o S

: j.screenln;]) ensure robustness; hrgh relrabrlrty i e
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NAN Olmager B

Mlnlaturlzed multlspectral SWIR |mager

% .

e -[ . Archltecture " .
g " Redundant CAN bus on board @ 125kbps
.1 LVDS link for payload data transmlsswn SR i
1 2FPGAdeS|gn (ACQ+Processmg) 5 Zro by B

- .Up to, 74 non- overlapp/ng multlspectral bands
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LCL Latchlng Current lelters

- Immune to SEE G vy
“.s.'Detect the overcurrent event .'--"‘ By

i Limit the current through the devrce toa safe Ievel
" _-preventing permanent damage due to thermal runaway
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PlcoRTU D system W
Dlstnbuted Remote Termlnal Un|t e

G Dlstnbuted RTU system '
S # ' .+ Decentralization

< Modularity - :

Enhancmg European technology mdepend_ence__ p

,System beneflts Rt - ade’ o e
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pICORTU System

Distributed picoRTU system ecosystem

« On-board system and supporting environment enables quick assembly, configuration
and validation.

OBC/
PCDU

CAN Termination
plug

CAN Termination

picoRTU-EGSE SW features:
Support for Ul configuration

Build-in verification test vectors (redundancy tests,
test operational conditions, inducing faults, etc.)

Support for AIT

Real-time monitoring, analysing measurements
and/or commanding

Support for LabView, MATLAB, C-Code middleware




pICORTU System

Distributed system scenario 3 cont'd

Configuration scenario: Redundant RTU system in single stack (N+R) — redundant power bus

OBC/
PCDU




picoR TU-D

Preliminary verification

« 164 Technical specifications defined (following SAVOIR RTU TS)

* 103 Preliminary testing procedures defined and successfully
tested

» functional,

» electrical characteristics

* environmental, Figure 4: FEM simulation to

* mechanical, ... verify structure vibration
resistance compliance

L= ; Figure 3: picoRTU-EGSE -
Figure 1: TVC Thermal vacuum chamber testbench Figure 2: DUT - PicoRTU-D on thermal testbed PicoRTU-D configurator tool




pICORTU System

Software architecture

« Software architecture according to SAVOIR Functional and Operability Requirements

Bootloader Initialization Parameterization Stand-by
1:Failed 4.Command
Fower-on — HW 5 Failed - Disable Ul
Emergency mode self-lest B {zation interfaces
Failed I Peripheral oK
Y initialization A Health monitaring
Firmware + DE:aiD'Ezatinn “3::;,”6‘1 Dfn >
. . arameteri in; e un
integrity check 2 verffied P p——
Health monitoring noadlll
initialization commands
+ 7: Active Halt
unit
Poa tologtin \ Halt Ul it
initial P . al g
o
n | Operational operations >
[FIETERs o | Firmware
commands update
(TM, TC, ete.)
8: Event or
command
Healt manitoring
3:Command
Ul self-test 9:Command

Calibration

Firmware
update

10:Command




picORTU System development

SkyLabs will KO product development of picoRTU system
System is primarily designed to cope with Ul variation between different mission
+  X-strapping on Ul
« Standard user interface (TSM, ASM, BSM, HV-HPC, SS...)
- Special user interfaces (FCV, LV, Pyro, ADPM, heaters,...)

ESA GSTP contract for delivering PFM unit for ESA mission
« Primes are cordially invited to join the project for requirements consolidations

picoRTU ock-up for EO .
(Space Grade Components)

. e

skylabs) ‘

picoRTU mock-up for EO — Side and top view



SkyLabs at glance

the aerospace market
with SkyLabs disruptive

* TVC - up to 27U nanosat form factor .
technologies, products

« SDGS - operates on VHF, UHF S and C bands o and solutions to change i o
the layout of space. = . . *
. * Clean room ISO 8 grade - AIV : et
w2
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