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"Dennis Wheatley" an English writer who has produced many novels, is considered one of the
best-selling authors in the world from 1930 to 1960. Said: "We have to have a dream first, if we

want to that dream to come true".
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2.5x  Higher Transmit Efficiency
4% Higher Receive Efficiency
AX.25 Protocol Capable

QMR -KWT Telemetry Beacon Transmission Details:
= Frequency: 436.5 MHz
= Call sign: LZOKWT
= Modulation: 2GFSK (GMSK
» Bandwidth: 2400 Hz
=  Baud rate: 9600 bit/sec
= Beacon interval: 60 seconds
=  Preamble: 0OXAAAAAAAAAA, LSBit First

= Sync word: Ox7E, LSBit First

LS Y Lasy! 81ggs Adlazall ol phao!
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Packet format: AX.25 Ul-bitstuffed, NR ZI-encoded, G3RUH-scrambled, CRC16-
CCIT.

Audio transmission details: in Morse code (tone F5 — FA 5th octave 698Hz, dot delay 60 ms)

Kuwait National Anthem

Beacon . ]
Byte Description Actual String Notes
0 Custom S elua el Jl &Il el cliadll e oSile 2Dl
Message Salam from QMR-KWT Kuwait’s 1st satellite
Battery Voltage, Battery
Vbat 4.52, Ibat 85, Vbcr 5.12, Ibcr 87, Vx 0.01, Ix- ||Current, BCR Voltage, BCR
1 EPS regs [1 - 7]

2, Ix+1

Current, X Voltage, X-
Current, X+ Current

EPS regs [8 —
15]

Vy0.01, ly- 2,ly+ 1,Vz0.01, Iz-
I3V3 53,15V 14

1, 1z+ 2,

Y Voltage, Y- Current, Y+
Current, Z Voltage, Z-
Current, Z+ Current, 3.3V
Buss Current consumption,
5V Bus Current consumption

EPS regs [16 —
23]

L3v3 5A9, L5V 85A, Tcpu 19, Tbl 0, Th2 O,
Th3 0, Th4 0,INs1

LUP 3.3V, LUP 5V, MCU
Temperature, Batt.
Temperature Sensors 1, Batt.
Temp. Sens. 2, Batt. Temp.
Sens. 3, Batt. Temp. Sens. 4,
Input Conditions

EPS regs [24 —
30]

OUTs1 0x699B, OUTs2 0x0058, Cpon 00014, Cuv
0,Csc 0,Cot O

Output Conditions, Output
Conditions 2,

Power ON_Cycles,
V_Under_Voltage,
V_Short_Circuit, V_Over
Temperature

EPS regs [31 —
37]

Tlmax 28, T1lmax 27,T1min 28,T2max 27,T2min
27, T3max 0,T3min 0,T4max 0,T4min O

MAX_Temp 1, MAX_Temp
1, MAX Temp 2,

MAX_Temp 3, MAX_Temp
4, MIN_Temp 1, MIN_Temp
2, MIN_Temp 3, MIN_Temp
4

EPS regs [45 -
47& 49 - 52]

T5ext O,Rbini 39,Rb 39,Vbldl 4461,V3.3bus
3390,V5bus 4995,UpTme 22248

Temp Sensor 5, Initial value
of the battery resistance,
Battery resistance, battery
voltage as ideal source, 3.3V
bus voltage, 5V bus voltage,

uptime

|IUHF reg [0, 2, [|SCW 3303, UpTme 00000026, TxOK 0000000C,

||UHF Status control word,
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Beacon I .
Byte Description Actual String Notes
3,4] RxOK 00000000 Uptime, Transmit package
counter, Receive package
counter
8 UHFTeg [0, 5, |\ reer 00000000, RSSI 00, Tint +29.7 CRC errors, RSSI counter,
Al Temperature sensor
9 OBC AP_Sec:v3.59,Nov 13 202016:42:38/16:42:38,UpT |[FW version, Uptime, Time,
000:00:01, T 00:00:00,D 00/00/00 Date
RST
10 OBC 000/003/000/019/062/019/007/000/000/000, ApCRC \Ffve:frfl‘r’]‘)‘;géff;“ tDTC counter
0,BoCRC 0x3B637945,DTC#0/6 g y
Accelerometer 1,
11 OBC ACC1 5/-71/-979, ACC2 -2/-51/-992, MAGL - Accelerometer 2,
552/106/-42, MAG2 -754/258/147 Magnitometer 1,
Magnitometer 2
Accelerometer 1,
Accelerometer 2,
12 UHF Ant Ant RO 0xFO, R1 0x00 R2 0x00, R3 OxFF Magnitometer 1,
Magnitometer 2, UHF
Antenna reg 0
13 Pan Temp T1xp Err, T2yp Err, T3zp Err, T4xm Err, TSym Err, | Temperature sensors of all
T6zm 27 panels
Ppanl 20, Ppan2 20, Ppan3 18, Ppan4 19, )
14 Pan Photo Ppan5 20, Ppané 20 Photo-sensors of all panels
15 Operational OpMode 1, PwrMode 1 Operational mode, Power
Modes mode

saadiall cily ol el

aigb (3 OV gag a8 a3 GOBY AU Al )l Sl S ¢ il oped DN S sl oo S el o 0 2 2021 5L 28 s
LMY dkan) 131dazasl 28 oY1 sl LY )
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QMR-KWT will reach SpaceX facilities in the USA
and D-Orbit team will run ‘CubeSat-to-Dispenser’
integration & testing — to make sure that QMR-KWT
will be deployed successfully from the cubesat
dispenser once in space.

Dispenser = a container to keep QMR-KWT safe
during launch and deploy it into orbit once in space!

***What happens after QMR-KWT is integrated in
the dispenser*** ?

Dispenser-to-Launch Vehicle Integration — this is
when the dispenser which contains QMR-KWT and
other satellites will be places on top to SpaceX Falcon
9 Rocket!!!

dad\ll o) glasid)

QMR- ) a3 SpaceX ST e 8558 pdiul Lo ®

Joss asliall LSV M) dan Lo 4S5 e KWT

o el edl O] AT Al Olea) wdl wlleY)
slad) Jeodll die izl

Belio Ll w3 e o gl ) S5 o Ly
N4 0SB Slad Fylall e Jo o

)l BN ate e plall S5 o ¢
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22021 i 24 s sa GOLY) 4 Labosill JoY) el

55/l 30 sl sl U] oo o3 85 e G bl Ll U ey S a3 ol ol B3| o 2 2 2021 55 29 ps
sl (Y Gl jsad (godt Blad) SWAIDE sy gl 35 Blit) oy o 2021

Playback of flight WN906

(Y it
aSM davls ol ) abuosi wzews « Transporter-2 ows & > 3 « SpaceX 523 ol Falcon 9 #g)lall g e LY ¢
. Momentus Vigoride asLz4)l

Falcon 9 - - Momentus Vigoride - Vigoride-2
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BOOSTBACK BURN

/A

FLIP MANEUVER \ - @

-

Y/
Lo PAYLOAD
SEPARATION

STAGE SEPARATION < FAIRING

SEPARATION
ASCENT / [
\I/ ENTRY BURN
"\\.!

VERTICAL LANDING

LAUNCH

T
' AERODYNAMIC GUIDANCE
\J

' LANDING ZONE

3G s « Falcon 9 #,L2l Transporter-2 al> ) calbl « EDT Sl cadsdly 2l 3:31 2l 2 2021 555 30 sl Y 5

g oo LY &9« SpaceX S e 85320 1) SmallSat Rideshare 3.2 Sl el oS A Laa¥ dage

15700 W) BOLY) Ul eght 2 Iy0ls (3 25Ladl) 5,30 JIp8Uls’ S da2 (3 Space Launch Complex 40 sladl YY)

GPS I 33| &l 3 b cdrlg ple I V) ppadl al L Dby el BOLYI ga L OIS 1y psls e bl ) SpaceX

dibaie 3 clas Qﬂ\ Al b my Starlink izy 2ol Slisy i Turksat 5A Sl .8l 3] 5 Space Vehicle 03

Aglad) 38l el JIslls’ C.Saks 3 Landing Zone 1 (LZ-1) Ll
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Hr/Min/Sec
00:38:00
00:35:00
00:35:00
00:16:00
00:07:00
00:01:00
00:01:00
00:00:45
00:00:03
00:00:00

Hr/Min/Sec
00:01:12
00:02:15
00:02:18
00:02:26
00:02:32
00:03:42
00:06:34
00:08:24
00:08:24
00:54:13
00:54:15
00:57:50
00:57:57
00:58:04
00:58:32
00:58:37
00:58:44
00:59:47
01:00:00
01:00:08
01:00:18
01:00:23
01:00:33
01:01:50

Countdown (Ll aal)

T 3l

Event
SpaceX Launch Director verifies go for propellant load
RP-1 (rocket grade kerosene) loading underway
1st stage LOX (liquid oxygen) loading underway
2nd stage LOX loading underway
Falcon 9 begins engine chill prior to launch
Command flight computer to begin final prelaunch checks
Propellant tank pressurization to flight pressure begins
SpaceX Launch Director verifies go for launch
Engine controller commands engine ignition sequence to start
Falcon 9 liftoff [4]

Deployment ,<illy Landing £5:¢3's Launch @Y
Event
Max Q (moment of peak mechanical stress on the rocket)
1st stage main engine cutoff (MECO)
1st and 2nd stages separate
2nd stage engine starts
Boostback burn begins
Fairing deployment
1st stage entry burn begins
2nd stage engine cutoff (SECO)
1st stage landing
2nd stage engine restarts
2nd stage engine cutoff (SECO-2)
NASA's PACE-1 deploys
Satellogic's NewSat-19 deploys
The 1st ICEYE satellite deploys from EXOPort-5
NASA's TROPICS Pathfinder deploys
PlanetiQ's GNOMES-2 deploys
Tyvak-0173 deploys
The 2nd ICEYE satellite deploys from EXOPort-3
Tyvak-0211 deploys
Loft Orbital’s YAM-3 deploys from EXOPort-5
TU Berlin’s TUBIN deploys from EXOPort-4
UmbraSAR deploys
D-Orbit's ION satellite carrier deploys
Space Development Agency/General Atomics/Peraton's LINCS-2 deploys
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01:02:16  Satellogic's NewSat-20 deploys

01:02:30  Satellogic's NewSat-21 deploys

01:02:40  Capella SAR satellite deploys

01:02:46  The 3rd ICEYE satellite deploys from EXOPort-4

01:04:12  Space Development Agency/General Atomics/Peraton's LINCS-1 deploys

01:04:29  DARPA/Space Development Agency/Air Force Research Laboratory's Mandrake-2 Able deploys
01:05:33  The 4th ICEYE satellite deploys from EXOPort-3

01:06:48  Swarm’s 1st SpaceBEE cluster deploys from EXOPort-4

01:07:10  Swarm’s 2nd SpaceBEE cluster deploys from EXOPort-4

01:07:17  NanoAvionics’ D2/AtlaCom-1 deploys from EXOPort-3

01:07:24  Spire’s LEMUR number 1 deploys from EXOPort-3

01:07:47  Satellogic's NewSat-22 deploys

01:07:56  Loft Orbital's YAM-2 deploys

01:09:51  Spires’s LEMUR number 2 deploys from EXOPort-3

01:09:58  DARPA/Space Development Agency/Air Force Research Laboratory's Mandrake-2 Baker deploys
01:21:10  Spaceflight Inc.'s Sherpa-FX2 deploys

01:21:14  Spaceflight Inc.'s Sherpa-LTEL deploys

01:27:35  Starlink satellites deploy [4]
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3- QMR -KWT (Moon of Kuwait, Kuwaiti Orbital Space CubeSaty - Nanosats Database

4- Transporter-2 Mission - SpaceX
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