CANopen Front-End

The CANopen Front-End (CFE) supports multiple functions in a 2U, 19-inch
enclosure. A single platform can provide up to two, fully independent, dual
redundant busses (Bus 1 A&B and Bus 2 A&B). The CFE is part of the suite of
latest generation EGSE products from Celestia Satellite Test & Simulation (C-
STS). The platform can be configured to combine the following CANopen
functions:

®  Master node (includes NMT master functionality)
®  Slave node(s) simulator

®  Bus Monitor (active or passive, i.e. with or without ACK)

The CFE operates as the electrical interface towards flight equipment and
can be used during all AIT levels (module, unit, instrument and satellite) and
provides all electrical interfacing (through opto-couplers), data extraction,

protocol handling and status annotation functions.

The standard 2U/19” enclosure provides a small footprint that can be used
in a table top setup or integrated into a 19” rack. The unit is powered from
an external double isolated AC/DC adapter (included in delivery).

As a CANopen Master (BC) the CANopen Front-End implements a periodic,
deterministic CANopen Bus scheduler supporting synchronous and
asynchronous data transfers. As a Bus Master, operations are based on a
CANopen Object Dictionary that is imported from a Device Configuration File
(DCF). Standard Master functions include; NMT Master, SYNC producer,
Heartbeat protocol, SDO and PDO management (including project specific
SDO Block Up- and Down-load), SCET distribution (as described in ECSS-E-ST-
50-15C), Bus A/B switching as well as ABORT code handling and reporting.

The CANopen Slave node function of the CANopen Front-End uses a
dedicated, dual redundant channel to simulate one (or multiple) slave
nodes. The operation of simulated node(s) is based on a Device
Configuration File (DCF) that describes the behaviour for each Slave
independently. Standard CANopen functions include; NMT operation, SYNC
consumer, Heartbeat protocol, PDO management and SDO services.

The heart of the CANopen Front-End is based on a commercial, dual channel
CAN interface card equipped with a custom plug-on module that provides
opto-decoupled, flight representative (electrically) CAN transceivers. A

single platform can support up to two of these stacks providing two, full
redundant CAN busses.

The CANopen Front-End is part of
the latest product suite from C-STS
that provides a wide range of
onboard interface front-ends, such
as Discretes, Power (LCL), RS-422
(SD1), CAN, MIL-STD-1553,
SpaceWire, WizardLink,
SpaceFibre and many more.

C-STS is a part of the Celestia Technologies Group (http://celestia-tech.com/)
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The fully independent, passive (or active) Bus Monitor (BM) function of the

CANopen Front-End can be used to monitor (and archive, including accurate
timestamps) CAN messages on both busses (Bus A & Bus B).

Sophisticated user configurable filters can be applied to trigger on (and
capture) specific bus conditions.

Near real-time data analysis can be performed, while continuous storing all
CAN traffic to disk in parallel.

Optionally, the BM function can be equipped with a project specific decoder
DLL, to support textual decodes and user specific colour schemes
(simplifying CANopen data analysis).

Technical Speci fcatons

Gener al
(] Compliant with CAN specification 2.0A (11-bit ID) & 2.0B (29-bit ID)
(] Supporting multiple CANopen functions in a single platform;
. CANopen Master
(] CANopen Slave node simulator
(] Bus Monitor
LAN for Control and Monitoring via TCP/IP (using RJ45)
PPS input for synchronisation to external equipment
External AC/DC Adapter (+12VDC, <75W)
FMEA Report Available

CANopen Channel s
Up to two Independent, Dual Redundant CANopen Busses
Transceivers support 1Mbps high-speed CAN bit rate (ISO-11898-2)

CANopen Object Dictionary (OD) based on Device Configuration
File (DCF), includes flexible node-ID assignments

Synchronous communications through SYNC object generated by
Master (producer) and received by Slave nodes (SYNC consumer)

Software based Redundancy management

Project

Speci fc
Custom protocols and data processing can be supported in SW (e.g.
ExoMars SDO Buffer Up— and Down-load)

Support for Time distribution (according to ECSS-E-ST-50-15C)

Use of commercial CAN interface card equipped with piggyback
that supports opto-decoupled, flight representative (electrically)
CAN transceivers.

Customi satons (u

CAN Bus

(] Simultaneous real-time and non-intrusive monitoring of multiple
CAN channels in a single PC

Moni tor Features

Richly featured windows GUI for set-up and extended analysis
Long-term acquisition and storage of all or selected data
Time-correlated data acquisition

Dedicated user-configurable raw and filtered data displays

Up to 100M events collected per session

Multiple user-programmable and reusable data collection filters
Save and reload filters and re-filter data on the fly

History buffer for the display of recent sessions

Export and Print functionality

Local or remote setup and control via LAN (optional)

Specification may change without notice. Datasheet version 1.1



CANopen Sofware Support

An essential part of the CANopen Front-End is the application software that
runs on a separate, commercial computer platform.

The CAN hardware on the CFE platform is controlled from the CANopen
software stack with dedicated, Master and Slave nodes software, both
communicating with the application software through IPC.

For the CANopen Master and Slave functions, the application software is
based on the Control Monitoring Data Processing & Visualisation Software
(CMDVS) from C-STS.

In fact, the term CMDVS refers to a suit of software applications that are
configured to support the project specific requirements.

In it's simplest form the CMDVS is composed of a Graphical User Interface
(GUI) with logging and archiving functions to control and monitor one or
multiple, different hardware Front-Ends.

Within the CMDVS environment, the CANopen Master and Slave node(s)
simulator functions are 'standard' Front-End interfaces.

Optionally, the CMDVS environment may include, for example, project
specific Remote Interface (e.g. EDEN protocol) or integrate third party tools
(e.g. Test Sequence Controller - TSC) to support TM/TC packet oriented
data transfers (based on MIB database), automated test sequences (e.g.
TclTk) and/or user defined synoptic displays.

To support the CANopen Master and the Slave node functions, dedicated
control and status windows are provided in the CMDVS GUI.

@ e s = -
e J] ore J| can]
Generd || Nodestats
Node 1-UHF Node 2-UHF Node 3-RDA

State | Disabled [ Disabled

o besaren m_mm.. Py ——

[SSCoRE N << 1] °rc Jf ore J{can JvRr]f pis ]

NMT Status. Boot Node 1-UHF Node2-UF | Node3-RDA |  Modes- |

Heartbeat Status  Not OK Configuraton Fies o

e i ot The seecled coirmion fles 9t OntneMode. g 15 (max ox7FF):  0x(0

TPDO Count 15 (G DCF... | |UHFIN_120517m.DCF

0 Parameters 812 Message Bytes (0-8) - in hex characters.

& SS0..._||UF48.550 £.9. 0102030405A8CDEF

Node Control

Create Enable Disable Send
Babble TPDO Trigger
COB ID (max Ox7FF):  0x/0 COB ID (max Ox7FF):  0x|0
Messages (1.65535): |0 st s
Object Dictionary Parameter Bus Selection
Index (max OXFFFF):  0x[0 Get Man v set
Sub-Index (max OXFF): 0x0 (see QD Data Morstor) Nominal Bus: CAN_DM_M

Value (32):  Ox[0 set

The standard instruction set of the CANopen Front-End is based on the
communication protocols, services and functions that are described in ECSS
standard ECSS-E-ST-50-15C (this includes NMT-> Network management and
the time distribution and synchronisation protocols).

C-STS is a part of the Celestia Technologies Group (http://celestia-tech.com/)
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Bus Monitor Sof war e

The standalone CANopen Bus Monitor software is based on a client-server
architecture. The server runs on the CFE platform and through IPC it is
controlled by the BM Client (GUI) from a commercial computer platform.

The storage capability of this computer defines the maximum size of
archived CANopen messages. The BM software allows near realtime data
analysis while in parallel archiving incoming data to disk.

The Bus Monitor software includes sophisticated CANopen filter functions,
together with protocol specific message decoding, user defined color-coding
schemes. This is combined with elaborated export functions that allow quick

and efficient CAN Bus data analysis.
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Environment al and Physical
Dimensions H x W x D 88.9 x 435 x 400 mm
Weight 5.3kg

Input Power Range 100-240VAC 50-60Hz

Operating Temperature Range +10°C to +40°C

Operating Humidity 30% to 85% (non-condensing)

Storage Temperature -20°C to +60°C

Storage Humidity

Up to 85% (non-condensing)

Experience

Building on over 30 years of experience in spacecraft EGSE systems; C-STS
provides innovative high-tech solutions for ground-based systems in the
domains of spacecraft simulation and testing as well as modem (spacecraft
communication) and data processing systems. Supporting all phases of the
spacecraft lifetime, from integration to flight and all phases in between.

Contact Det ail s

For further information, contact us at:

Celestia Satellite Test & Simulation B.V.
Huygensstraat 44
2201 DK, Noordwijk ZH

The Netherlands

T:+31-71-7515100
E: info@celestia-sts.com

www.celestia-sts.com
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