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Outline

* Introduction to MBRSC

e DubaiSat System Architecture
* CAN-Bus Protocol

* Verification

* Upcoming Work
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Introduction to MBRSC

e Started in 2006 with Decree from Dubai Government

* Less than 300 employees.
* Total Launched Satellites 4 (3 Small Sats <500kg + 1 Cube Sat)
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UAE SPACE AGENCY

cla 90l algy)

1 UAE ASTRONAUT
9 PROGRAMME
KHALIEA SAT HOPE MARS PROBE > ,

The Most Technologically Advanced Satellite ';_a'T f;IStOI'IfC ?nnjxgcamel:_t lfn me;(n,ii e
And The First Satellite Fully Manufactured By residentorthe b S

Emirati Engineers In The Clean Rooms At L(h_ahfa_ o Zf'a:/eduﬁXEN;hyan revealed the
MBRSC In The UAE... ormation of the pace

http://www.emm.ae/

13% June 2019 CAN-In-Space-Workshop-2019 9
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NAYIF-1

NANOSATELLITE

DMSAT-1 MBRSC PASSIVE HOUSING NAYIF-1
DMSAT-1 Earth Observation mission launched in An -energy plus house that provides Nayif-1 is the first Nanosatellite that provides
LEO orbit to monitor aerosols, dust. Green house sustainability and uses smart technologies and scientific and practical training for engineering
gases. Launch window in 2019 sensors, innovative techniques for wall students in the field of space science and
insulation... advanced technology...

13% June 2019 CAN-In-Space-Workshop-2019 10
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Dubai International Airport Taken by DubaiSat-2
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Abu Dhabi Intérnational Airport Taken by Khalifasat
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Engineers Involvement in Projects Qualifications Availability

Project EMM
Project KHS

Project NSOP

Project MSAT
Project DMSAT

CAN Bus is a key element in the MBRSC'’s success story

13t June 2019 CAN-In-Space-Workshop-2019
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DubaiSat System Architecture

Point-to-Point DubaiSat-1 DubaiSat-2 KhalifaSat DubaiSat
Sy stem (Used to be DubaiSat-3) (Not Officially Announced yet)
""""""" " Gsp-25m  Gsp-im | Gsp-o7m | Gsp-<oam
32Gbit i 256Ghit 512Gbit 8 TBit
X-band 33Mbps E X-band 160Mbps X-band 320Mbps X-Band 1.2Gbps
<200kg i <300kg <330Kg <700kg
July 2009 i Nov 2013 Oct 2018 Q3 2023
|

13% June 2019 CAN-In-Space-Workshop-2019

MMED BIN RASHID SPACE CENTRE

CAN-Bus
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DubaiSat System Architecture

 CAN-Bus (2.0B) was first introduced in DubaiSat-2

* Flexible, reliable and easy to implement

 Two CAN Bus Interfaces for C&DH and ADCS Systems

* Both C&DH and ADCS CAN Bus have cold Redundancy

* 20 CAN-Bus active Nodes.

* Only 3 Type of CAN Bus circuits are made

* Speed of 500kbps (CAN 2.0B)

e Simple Protocol for Telecommand and Telemetry

* Note: These are exact the same system features for DS2, KHS and DS4

13t June 2019 CAN-In-Space-Workshop-2019 18
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DubaiSat System Architecture

* DubaiSat-2 and Khalifasat and
upcoming missions are all based
on high resolution payloads

* Bus system evolved in
performance to Match and
support the specs of the Payload.

e Each system required different
Data throughput, command and
telemetry. Still the Specs shown
before can handle such mission.

13t June 2019 CAN-In-Space-Workshop-2019 19
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DubaiSat System Architecture

* How we were able to achieve this:
* CAN Bus Interface is a requirement in every mission.

* CAN Bus meets both early Data flow analysis at early design stage and meet the
operation during Ground testing.

* CAN Nodes with higher data requirements are moved to Less busy bus.
« Commands/telemetry are used in an efficient way.

* Investment into EGSE, Software development, hours of Establishing robust FMECA
all point toward using CAN Bus Again.

* Vendors negotiations always include request to have CAN-Bus Data interface
(CAN2.0B).

* We support Vendors implement CAN-Bus (Joint Development)

* For off the shelf components that are not CAN-Bus compatible we develop an
interface board. Or if the Price for adaptation is too high.

13% June 2019 CAN-In-Space-Workshop-2019 23
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DubaiSat System Architecture

No complex Computation

A

Al r0n0 jAy o

<l AQ |J

MOHAMMED BIN RASHID SPACE CENTRE

Relatively Complex computation is needed
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DubaiSat System Architecture

. ] . < CAN Bus Primary >

* Limit the Design of CAN Bus - 1 s seconim | | ~

circuit to only three to limit e ¥ _____

issues of compatibility. - H

___________ : Relay:

* On Board computer (OBC) One Ty T

Master controlling the Network. B ree i |

: : | Opto :

* Each Node can connect to either ; B

CAN Bus (Primary or redundant) [y v o 1 i

. | cANBus CANBus | | || canBus | i (CAN Bus l

e System auto Detect failure in | ¢T ¢T o ¢T ) I i

communication and re-configure (owes| [ewes] | | [owes] | | il

the system to change from it B Bt R Sl
Primary to redundant CAN Bus. cAN CAN CAN
Type 1 Type 2 Type 3

13t June 2019 CAN-In-Space-Workshop-2019 25
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DubaiSat System Architecture

Outer shield of harness connected to

TEEF F connector chassis by HALORING accessory DSUB 9P DSUB 9P CAN Node
oo§ T LS5t E Male Female
E558=E neE D E
== Z Z 2w o
PPo 3z PP aoZ 3 Pri CAN (+)
R 3 EES S S ) Pri CAN (-)
g 9 o @ow Y owmow
33?\.53 EEE’IEE Sec CAN (+)
Sec CAN O) rogt only
[ | [ 1] L1 \ p—"
5 L] OBCPPS P (+)
ID : COHCAN 90000 ID : ACSCAN 90000 OBCPPS S ()
DSUB 9 Female 0000 DSUB 9 Female 0000 OBCPPS S (+)
+ 4 [
1T TIrT e
iz cigE !
8 8=z32 woe =z i
p p ] & & go Outer shield of harness connected to
e o x F @ ow o B connector chassis by HALORING accessory
gg8¢% 68 ¢g<
[= 1 =}
S . R | . h El . I CAN CAN CAN CAN H Use th ol ' shielded
Node Node Node Node e Harness : Use three single pair shielde
ettlng u es In t e eCtrlca cables manufactured by RAYCHEM
. . . I m | I = | I m | I = | e Can network must not be disconnected
interface document is important without CAN node.
Al Ay ALy Ay
Can Network Configuration
27
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CAN Bus Protocol

* Protocol is simple to implement

* Implementation of the protocol is left not to the controller but to the
logic interfacing with the controller:

* Processor (example Onboard computer or Solid state Recorder)

* Micro-controller (example GPS, or Gyro Control or Reaction wheel control)

* FPGA (example: Power Interface Boards)

13t June 2019 CAN-In-Space-Workshop-2019 29
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Arbitration Field (29 bits) Control Field Data Field
Erame Sub Frame
DA(7) SA(7) Type(s) Task ID(3) DLC(4) Data(Max. 64)
YP Type(7)

Two Ways to send telecommand and receive telemetry:

* STSR (Single transmission Single Reply)
 Example: turn ON/OFF Module, Set Frequency

* STMR (Single Transmission Multi-reply)

 Example: Gather Telemetry from a Node, Gather Ancillary Data from GPS

13t June 2019 CAN-In-Space-Workshop-2019 30
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Arbitration Field (29 bits)

DA(7)

Sub Frame

SA(7)
Type(7)

Frame Type

Sub Frame
Type

Task ID

13t June 2019

N O NN

It is abbreviation for Destination Address
It is abbreviation for Source Address
It specifies the type of frame

It is used to provide additional information about
the frame type. It is only applied some specific

frame type like PMC and MDT. (Ex. It is used to -

contains PMC index for PMC frame type)

It is used to deliver the received frame to specific
task on multi-tasking system. Therefore, this field
only applies to the system which has OS.

It is abbreviation for Data Length Count. It is used
to indicate the number of valid data in data field.

Control Field

CAN-In-Space-Workshop-2019

Task ID(3) DLC(4) Data(Max. 64)
—
| TRxType | FrameType [ FrameNo. |Descripon |
NMT Request 0x001 Node Monitoring, Bus Switching
NMT Reply 0x002 Reply NMT
B-CMD 0x003 Bi-Level Command
B-CMD Reply 0x004 Bi-Level Command Reply
Reserved 0x005
Reserved 0x006
TLM Request 0x007 Telemetry Request
TLM Reply 0x008 Telemetry Reply.
TLM NAK 0x009 To notify invalid PMC index
G-CMD 0x00A General Command
G-CMD Reply 0x00B General Command Reply
Bootload CMD 0x00C Bootload Command
Bootload CMD Reply 0x00D Bootload Command Reply
M-CMD 0x00E Multiple Packet Request Command
M-CMD Reply 0x00F Multiple Packet Command Reply
Reserved 0x012-0x01F

31
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CAN Bus Protocol

* CAN Bus is used for all commands in the satellite except for few
commands that are executed in Bi-Level (0~5V).

* CAN Bus is used for Payload:

* Upload the best compression algorithm and compression table to the Video
Signal Processers (VSPs)

* Update the Gain, Offset and other parameters of the Sensors.
Update VSP parameters.

Imaging command, Image Stopping Command, image Storing...etc
Telemetry gathering from Payload (Current, Temperature...etc)
Control the Solid state Recorder and re-configure it.

 Store Attitude Control information into the Captured image for easy

13% June 2019 CAN-In-Space-Workshop-2019 32
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General Command List
Pattern & Select Programmable Clock

Ext Programmable Clock
Reserved

Line Rate Control

VSP #1&3 Gain/Offset — PAN
VSP #5&7 Gain/Offset — PAN
VSP #9&11 Gain/Offset — PAN
VSP #13&15 Gain/Offset — PAN
VSP #17&19 Gain/Offset — PAN
VSP #21&23 Gain/Offset — PAN
VSP Gain/Offset — MS1 & MS2
VSP Gain/Offset — MS3 & MS4
TDI Step

PAN VSP CDS Control

MS VSP CDS Control

Reserved

CCD Operation Start/Stop
Image Save Start/Stop
TIME_DIFF_ACM_GET
TIME_DIFF_OBC_GET

13% June 2019 CAN-In-Space-Workshop-2019
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CAN Bus Protocol

e Khalifasat CAN-Bus adaptation:

* All engineers understand the rules, regulations, CAN Controllers
features, ways to send telemetry, EGSEs..etc

* We built a good experience of what could go wrong.

* All work went smoothly and we had only 2 Non-Conformance Due to
CAN-Bus (Failure in Driver)

* Robust and proven technology to the point of not even considering it
during issue resolving or During Non-conformance Meetings.

13% June 2019 CAN-In-Space-Workshop-2019 34
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Verification

Bench
» Unit A
Test

*for QM and

FM
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Bench Test
Unit A
Thermal

-________‘_____
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Subsystem Engineers
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AlIT Engineers
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*for QM and
FM

Environme
ntal Test

DS2 Unit A
DS2 Unit B

— KHS Unit A
KHS Unit B
KHS Unit C
KHS Unit D
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Focus performance of Whole System
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Verification

Simulation PC

KHS
Sensors

KHS
ITU

CAN
Bus

EEEEEEEEEEEEEEEEEEEEEEEEEEEE

Khalifasat System

KHS
Payload

KHS
OBC

DS2
Star
Tracker

DS2
GPS
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Verification

* CAN-Bus Verification is emphasis on Bench test rather than System

* We make sure that the Module/unit is tested prior to integration with
the whole system.

* CAN-Bus commands that are only used during Bench test are not
tested on System level. (example: PID controller testing for AIB)

* In case of comprehensive Test is required for the module due to
uploading of a new software (example GPS) or due to Uploading new

control Coefficients (Example PID controller for AIB) then such test
can be made on system.
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Verification

* CAN-EGSE

e Simple EGSE provide
CAN interface with the
help of CAN-KVASER
CAN-to-USB Hardware
to connect to PC.

* Provide PPS Signals

* Provide Power Interface
+5V, £12V, £15V, +28V.
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Power Supply # 1 opl CAN EGSE #1 ;p]la.
dle

on

CAN_Pri

Wi Mg @dljerit r"\ll1'a ] EGSE Status

2l Le (O O} B s i '] "’:"““g CAN EGSE For Bench Test
SPin
[ OO O o @OO‘ AL @ 0 0 o o 0 0 o OFF Male

¥1594 HD‘@
¢ o= ¢ ¢CE=0© o=@ =9

BINC '
Male =]

SD|I:|EF I:_I i J_SFIP 15Pin
o i Male Male i

CAN Kavaser

! | B
= 25Pin 2 Computer
9Pin ’;:I Female
Female ! Port_Contact_A - o
9Pin
Male Port_Contact_B H J2 Flash Pro 3

e

>
o
BBRE JTAG

J4 J3

15Pin ::--__; E_.'E
? Female
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Verification
 CAN-EGSE

e Simple EGSE provide
CAN interface with the
help of CAN-KVASER
CAN-to-USB Hardware
to connect to PC.

* Provide PPS Signals

* Provide Power Interface
+5V, £12V, £15V, +28V.

SEARCH TOOLS

'mser CanKing - [canking2.wct]

=|=E] = |
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Mail Calendar People

CAN-In-Space-Workshop-2019

Tasks =+

File View Messages Options Window Help [ q‘ @ it |’_ Search People
0 = =] | } [] M| =1 EE Address Book
. - —— —— —
B cant (=@ = [ % output Window
M
Bus Statistics |Bu5pa,ameter5 IH.I'W F||ters| N{ fchn Identifier Flg DLC DO...1...Z...3...4...5...6..D7 Time Dir
B Statict Hlz 1088 X g243% 0 0O 0O 0 0 0 0 2727.580730 T
us Stabses H |2 1028 R B 2727.580540 R
0% 1 1 1089 X 250 o 0 o0 o o 0 0 2727.581720 T
Total Per Second €3 Overrun 1 1088 = a 2727.581930 R
Rx Messages: 997 0 1 1088 X 251 o0 O ©0 0 0O @0 @ 2727.582820 T
TxMessages: 1000 0 1 l088 R 8 2727.582980 R
Error Frames: 0 0 1 1089 X 252 o0 0 0 o0 0 0 0 2727583800 T
Error Counters: Tx=0, Rx=0 ’:’ 1 1088 = ] 2727.583940 R
Bus Parameters 1 1088 X 253 o0 0 o0 o o 0 0 2727.584800 T
Channel:  Kvaser USBcan I, 1/1 1 1088 R 8 2727.584350 R
Settings: 500000 bit/s (seT) Lz 108% X 525 o0 0 0 o0 0 0 0 2727.585770 T
Bit timing: - Q=8, 51=6, 52=2, 5P=75.0%, S1W=2 bt 1083 = g 2727.585320 2
1 1088 X 25 0 0 0 o0 0 0 0 2727586850 T
& On Bus 1 1028 R E 2727.587000 R
& Error passi | 2 1089 X 5 o 1 o o o o o o0 2727.587800 T
rar Fassive bi | 1 1083 B 8 2727_587350 R
- GoOffBus | 3offBus 1 1088 X & 1 1 0 0 0 0 0 o0  2727.588800 T
i PR snnn o N amnm rnanan o -
. L Dear Ahmed. Tj i i [
| i | ):éﬂm.hmkmmmm_m:_m’mﬁﬁm_u_af_r CAN Bus Loader x|
B cANZ =nc! P CAN Bus Loader L J
B = e Rate |cCount 14 |pata |LFsR |
Bus Statistics | Bus Parameters I H/W Filters | | Rate I Count | Id ‘ Data I Options ‘ @J Q_
] CAN Identifier
Bus Statistics ftl | ~CAN Identifier -MNov-15
0% 1 Lowest: 1088 Highest: 1089 Lowest: |45 Highest: I45
Total Per second €2 Overrun _ =]
. .
Rx Messages: 995 a (£ Random Now 1(5- o Random
TxMessages: 1000 0 can from Lowest to Highest [ " Scan from Lowest to Highest
Error Frames: 0 a [¥]Use extended (29-bit) identifiers = ey
Error Counters: Tx=0, Rx=0 Q_ v LEQ.E!&!DM.(Z?:H)MME
Bus Parameters i -Nov-15
Channel:  Kvaser USBcan 11, 1/2 Channel: [CAN 1 v]
Settings: 500000 bitfs (sel)
Bit timing:  Q=8, 51=6, 52=2, 5P=75.0%, 5IW=2
@ onBus —~ | L i
{2 Error Passive
% Go Off Bus i Off Bus \ y © see more about S,
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[ ] [ ] [ ]
[ C:Users\ahmed.salem\Documents\Project KhalifaSat-1\khs-electronics\01_AIB\QM\Test Report\KHS-AIB-QM Bench Test Files\Files from ibrahim\AIB Working Version\ModuleTester_b66 ,_201@12*15,1175908\KH&N&_.-@M
File Edit Search View Encoding Language Settings Tools Macro Run Plugins Window ? X

cHEE LR AN et BRSIEDE N ODEHEE =~ =

B Hamess_Logical Template.hm ﬂl B Hamess_Component_Template.cmp.xt ﬂ[E DS4_Hamess_TEST.hm ﬂl B Ds4_Hamess_TEST.cmp Q[EA\B TCMD testpy o4 [E KHS-AIB-EM2-BenchTestFull TorqueCW.py E3 |

° ° 67 FHE A A A A A A A A S A R &
o 68 CanSIObj.UpdateAl1TLMs (Conn)
CAN-Script-Library & ST
70
71 print ("Start Send Full torque CW Command")
72 CanS5IObj.S5endCmd (Conn, 0x10, 0x00, 0x00,0x00, 0x00, 0x00, 0x00, OxlF) #Send a 10V Command to ALL DAC
73 CanSIObj.SendCmd (Conn, 0Ox11l, 0x00, 0x00,0x00, 0x00, OxlF) #Send a 10V Command to ALL DAC
* All commands are
i) CanSIO0bj.S5endSTMRReq (Conn, 0,70)
G time.sleep(l)
. . 71
already defined in the B e s s
79 CanSIObj.SendCmd (Conn, 0x10, O0xFF, OxFF,0x00, OxFF, O0xFF, 0x00, O0xlF) #Send a 10V Command to ALL DAC
80 CanSIObj.SendCmd (Conn, 0Oxl1ll, 0x00, 0x00,0x00, 0x00, OxlF) #5end a 10V Command to ALL DAC

81 o for i in range (0, 5):

SC ri pt | i b ra ry a n d We gg Can5I0b{.SendSTMRReq (Conn, 0,70)

F time.sleep(l)
E5 print ("Parking Command")

don’t have to Create Our gg | CanSIObj.Sended(CoZI;),:OXIZ, 0xz00, 0x00, 0x00, 0x00, 0x00)

for i in range (0,

[

88 CanSIObj.SendSTMRReq(Conn, 0,70)
89 time.sleep(l)
Own Comman S a0 TN NN EEEEEEEENEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE,
. 91 : print ("Start Send Full torque CCW Command ") :
92 » CanSIObj.SendCmd(Conn, 0Ox10, 0x00, 0x00,0x80, 0x00, 0x00, 0x00, OXIF): #5end a 10V Command to ALL DAC
93 : CanSI0bj.S5endCmd (Conn, 0x11, 0x00, 0x00,0x00, 0x00, O0xlF) . #Send a 10V Command to ALL DAC
. 94 @ ® for i in range (0, 70): -
[ ] ‘N e n I n ee rS S a re t e a5 . CanST0bj . SendSTMRReq (Conn, 0,70) .
9¢ + : time.sleep(l) .
97 EEE I NN NI NN NN NN NN NN NN NN NN NS NN EEENEEEEEEEEEEEEEEEEEEEmEma”

same Script library S
however they can

print("Start Send Full torgque CCW Command ")
CanSIObj.SendCmd (Conn, 0Ox10, 0x00, 0x00,0z80, 0xz00, 0x00, 0x00, OxlF)
Can510bj.S5endCmd (Conn, 0xl11l, 0x00, 0x00,0x=00, 0x00, 0xz1F)
for i in range (0, 70):
Can510bj.S5end5TMRReq (Conn, 0,70)
time.sleep(l)
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Verification

* CAN-Compatible
Oscilloscope

* Simplest way to make
sure that your CAN Bus is
working

* Not necessary to
Engineers but it does
simplify troubleshooting.

‘Tﬁng_;-g-er Menu

5.00V/ ~ 100mV/
% W v (2] 2000mv
Serial 1: CAN
Time Type DLC

A

_\__LuIJUJ_\_oa.o)éj__o

cl AQ |J

MOHAMMED BIN RASHID SPACE CENTRE

200.0ms/
0.0s
3 i Meas il

Erors Freq(1):
Low signal

Pk-Pk(1):

1.5V
Pk-Pk(2):

288mV

00 00

Max(2):

156mV

Min(2):
: A132mV

Ampl(2):

27mV

Top(2):
27mV

Base(2):

0.0v

-Width(1):
Low signal

+Width(1)

Low signal

Py Trigger Type Trigger on:
S1: CAN SOF
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VerificatiOn @ 1.00v/ D i 30000/ CAN i 23av "

213750V |

* CAN-Compatible ,
Oscilloscope =-..‘.'H-. g

260.0000000us

300.0000000us

e Simplest way to make
sure that yOur C AN BUS | S e b & & oW 8 b8 L L ORIL L LB OLTL RLE Ly 1ax: el
working |

* Not necessary to
Engineers but it does
simplify troubleshooting.

X1: -40.0000000us Y1: 2.83750V

[ of i ‘
|
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Data Acquisition Module

Agilent Data Acquisition LXI Lamp
OO0 00 oo Id>
0] O OO Oo
O OO oo
Ethernet I/F

Power Supply

=

CAN Signals MCS Interface Module

Ccopi Corise: wcsmi ACSSe
MCS - IFF - R20
Caution

[ ZC)
>0
I>o

DS2 Simulator PC

-_'
'.
{

Green/Red
Light

Power Lines & Power + GND
CORTEX TRT I/F

-
[E

Solar Simulator # 1 @
. ] | () 00 OO PYPO -
— O
M e 2]

>

- =

Solar Simulator # 2 CORTEX I/F Wire v v

J [ '\ To
Satellite

]

<

CORTEX TRT

@eOe0OO®

Ground Lines
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Verification

AIT EGSE RACK#1F

AIT EGSE RACK#1 B

on UP&DN Link Hardware

uc
REOUT o

(©)

° 8
®

AIT EGSE RACK2F

VuPower

A

Al om0 Ay o

< AQ “
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AIT EGSE RACK2B

Ethernet HUB |

GNSS GPS Simulator

Commmm )
C )

EEIOIEIEIEIEIO)

D

( )
( )
@O006000
66660
( )

—

(O] W
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[ ] [ ] [ ]
Power Supply for Trickle Charge
[T=———=prsam 1y Power Supply for S/C Relay

- NE=————JuszznIlN
I
DubaiSat-2 QM - 28V
Spectrum ;
1l
Analyser Oscilloscope
: il
—'Vi/v— UppIDiEEn l«>» CRT, Cortex
Converter
1 To Spectrum Anal
0 Spectrum Analyser
4—
S-Band Antenna PCM/TTL
Cle RS-422 s MCS I/F Module
31, |
(=X pi
oL IEACS CAN > CAN Controller
g
CDH CAN > CAN Controller
Iﬂ I Solar Simulator
’V+rv < I GPS Simulator
4—
GPS Antenna To Spectrum Analyser
| | K
Cortex ~
—«/{h > C(')Dn“’l";’?ter L X-band > ECLDRC | > PIL
Demodulator ( PC
A A \
XANT2 XANT1
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Verification

e System Level CAN Bus

* DubaiSat system allows
direct injection of CAN Bus
packet through Main
Communication link (S-
Band or Umbilical)

* CAN Bus packet are
encapsulated in a CCSDS
telecommand format. the
OBC sends the commands
to the correct bus.

13t June 2019

CAN Management

CAN Bypass CAN Bootload
No. of Rx Frame CAN Bootload Fiename [CAN_GPS2.bin |
st rFilename Make Time Comment
Frame Type - Sub-Frame Type (G cAlN_GPS2.bin |2012-05-17 _
Task ID DLC |0 |(Bytes) |CANSSRLDIn 2012-05-18
. | | e CAN_SSR2.bin 2012-05-18
: & CAN_STSL.bin 2012-05-21
Send CANBypass TC | | CAN_STS2.bin 2012-05-21
Reply CAN_STS11.... 2012-05-22
s T
- Send CAN Bootload TC |

Debug TC Type Debug Message (Hex) [00-00-00-00-00-00-00-00-00-00-00-00-00-00-00-00-00-0( | Send Debug 7€ |
Debug TM
irNo. ' Type User-Déﬁned Message

Close

CAN-In-Space-Workshop-2019

49




AN .
> AI—wUUJ.Lq—“-_D}é}—lOI
< nQ

L 1]

GOVERNMENT OF DUBAl o MOHAMMED BIN RASHID SPACE CENTRE

Verification

|

CAN Bootload Filename |CAN_GPS2.bin

e System Level CAN Bus

e DubaiSat system allows also updating the

) o ?l;ilename Make Time Comment ]

Software in some modules. This is called CAN_GPS2.bin [2012-05:17 | |
: I CAN_SSR1.bin 2012-05-18
CAN BOOtload I ng | CAN_SSR2.bin 2012-05-18

* Usually all modules are updated with the oo 2

final software Version prior to launch. Still CAN_STS11.... 2012-05-22
in case of issues or better performing
software updates can be made.
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Upcoming Work

* Work on next mission CAN Bus System.

e Upgrade from RS485 Drivers to Actual CAN-Bus transceivers (COBHAM)
* Update the Electrical Interface Document to reflect circuit changes.

* Work on Selecting/developing of new EGSE for Bench Level and System.

* Work on Vendors CAN-Bus Adaptation (Command list, telemetry, circuit,
FPGA IP, Joint testing...etc).

* Prepare for PDR is in August 2019
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Thank You
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