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CubeSat: Small Standard Size Satellites

@ Standard sizes
@ 1U: 10 cm cube, mass <1.33 kilograms
@ 2U: 2x1U
@ 3U: 3x1U

@ Common deployment system
@ Poly-PicoSatellite Orbital Deployer' (P-POD)




FUNcube-1 Satellite

@ AMSAT-UK
@ http://amsat-uk.org/

AMSAT-UK

Radio Amateur Satellites

@ FUNcube
@ http://funcube.org.uk/

@ FUNcube Warehouse
@ http://warehouse.funcube.org.uk/

@® AMSAT-NL -NL
@ http://amsat-nl.org/

)
2L)


http://amsat-uk.org/
http://funcube.org.uk/
http://warehouse.funcube.org.uk/
http://amsat-nl.org/
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1U CubSat: FUNcube-1, AO-73
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R Imageﬁiadlf \Funcube «#2@1.31‘1;@, fq%ﬁ@%b}{/enﬁwi,kipedia.or‘g/W’ikl/ FUNcube

FUNcube-1, AO-73

Launch Date: November 2013, Mission Goal 1 Year

Mission type Amateur Radio
Operator AMSAT-NL
COSPARID 2013-066AE
SATCAT Ne 39444

Website funcube.org.uk &

Spacecraft properties

Bus 1U CubeSat'”

Manufacturer I1SIS-BV, AMSAT-NL,
AMSAT-UK

Launch mass 0.98 kilograms (2.2 Ib)

Power 2.2 watts

Start of mission

Launch date 21 November 2013
Rocket dnepr

Launch site Yasny Launch Base
Contractor ISL

Orbital parameters

Ny . 5 Reference system Geocentric -
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FUNcube-1 Telemetry (TLM)

2 Modes: High Power M-F Mornings, Low Power Other Times

Mode switching: Auto

@ TLM down link freq 145.935 MHz +/- Doppler  r..cponder state: ot
@ Monday - Friday mornings Europe time
@ Transponder of f

Satellite Status

@ In eclipse IOW power‘ 30 mW TLM plus Mode switching: Manual

Transponder state: On

@ Transponder evenings & weekends
@ Surface to satellite to surface communications
@ Uplink 435.150 - 435.130 MHz CW & LSB (Inverting)
@ Downlink 145.950 - 145970 MHz CW & USB
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FUNcube-1 Telemetry (TLM)

. Satellite Status
LOW power' TLM beacon W""h 'rr'ansponder' Mode switching: Manual

Transponder state: On

Y |

=8 145.956.720

AIRSPY One

e ———

[] Shift

145.928M 145.932M 145.940M 145.944M 145.948M 145.952M 145.956M 145.960M 145.964M 145.968M 145.972M 145.976M 145.980M 145.984M 145.988M

145.936M
1
|
1/4/2015 10:15:48 AM n
|

1/4/2015 10:15:45 AM

Range

20 MB
1/4/2015 10:15:42 AM

Mode
Sample Format
1/4/2015 10:15:39 AM

Stop

» Frequency Manager

1/4/2015 10:15:36 AM

2015-01-04 18:15:51.2

2 = 2 10:15AM
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FUNcube-1, AO-73 Position

http://warehouse.funcube.org.uk/satmap.html?satelliteId=2

Current Satellite Position

FUNGUBE 1 (AD-73)

LAT: 53563
LNG: 113.41
ALT: 61836 1
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FUNcube-1, AO-73 Position

http://www.amsat.org/amsat-new/tools/predict/index.php

AMSAT Online Satellite Pass Predictions - AO-73

\ he current

A0S |Maximum | Max El LOS
Azimuth | Elevation | Azimuth | Azimuth

03 Feb 15 B 116 14 55
02 Feb 15 33 ! 75 240

Date (UTC) | AOS (UTC) | Duration

08 Feb 15 | 07:12: 0 g 270

08 Feb 15
08 Feb 15
08 Feb 15
09 Feb 15
09 Feb 15
0% Feb 15
09 Feb 15

1 i]
20:34:01
04:18:34
05:53:57

07:34:31
17:40:24

Show Predictions for: | AC

Calculate Latitude and Longitude
from Gridsquare:

Enter Decimal Latitude:*
Enter Decimal Longitude:*

Elevation (Metres): v Il

[save my location for later use <A 4

- -




o 4 £ N L Kensington, MD 20895
1-888-322-6728

Current Position of AO-73
Sun, 08 Feb 2015 01:46:43 GMT (17:46:43 local time)
Current Location: 70E 81S

z e Select a Different Satellite: | AO-73 v

- Note: Position is approximate and depends on your computer's performance.
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Gpredict on MacBook Pro

Ubuntu Linux 14.04 on Parallels Desktop 10

Parallels Deskiop Control Center

Windows 7-335
Ol ¥ &

Windows XP
O | |

Ubuntu 12.04
O | X

Win 7 20121214-336
O | |
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Gpredict on MacBook Pro

Ubuntu 14.04 Software Center Easy Install

@ ® @ Ubuntu Software Center

¢y & . L1 . OO0

All Software Installed History Progress

GNOME Predict

Satellite tracker

Doppler tuning of rac

Antenna rotator controly

Version

@ = About GPREDICT

right

Gpredict
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Gpredict Keplerian Elements

Elements define the satellite orbit

Your TLE files are getting out of date.

You can update them by selec .
Edit -> Update TLE e .
in the menubar. P
Updating TLE Files from network
Finished

pped:

tes:

" ~ » i -~ . NG
- -
- N ) % X
P \
15™ L _ R . .
o - E y
;N-‘ . a . . PRI - - P ~N "~
~ o " ‘.\'. ~ G P -\/“,. >
N Laaa - N ~ N »5 .

@ @ TLE Update

Updating TLE files from network
Finished




Gpredict Custom Layout

Main window has 5 panels

GNOME Predict 1 B ) 10:42AM 1%

P Y

Gpredict Radio Control: Amateur

2015/02/07 18:42:12

Downlink Uplink

FUNCUBE-1 (AO-73)

A A A A A A A A A A A A A A A A A A
Azimuth :

Eleuation : 7813+ 145.936.100 Hz 145.890.000 Hz

‘ 8 Drrectlon./}pproachmg . R L e RS S

\ Fuwcuae:,i;eo-n) e Slant Range : 630 km
58 v < - Range Rate 123 km/sec > LO: 0MHz Doppler: -60 Hz LO: 0 MHz
S e Next Event : LOS: 2015/02/07 18:48:34

SS—— Next AOS : 2015/02/07 20:12:56 Radio: 145.936.172 Hz Radio: 145.889.928 Hz
o Next LOS : 2015/02/07 18: 34
SSP Loc. : CN85BX
Footprint : 5402 km FUNCUBE-1 (AO-73) 3 1. Device: | IC-9100 Engage
Altitude : 618 km
Velocity : 7.565 km/sec
Doppler@100M : 41 Hz
Sig. Loss : 128.39dB Az: 287.60° Range: 630 km
Sig. Delay : 2.10 msec . 78.13°  Rate:-0.123km/s Cycle: | 1000
Mean Anom. : 211.90°
Orbit Phase : 297.99° . =
Orbit Num. : 6426 LOS in 06:21
Visibility : Daylight

arget Settings
FUNC

2. Device: | None

Satellite a Az Next AOS Next LOS Dop Satellite Az El 4 AOS/LOS
AO7 106.17° -45.97° 2015/02/07 19:08:05 2015/02/07 19:18:56 1194  153.26 uo-11 11.12° 05:04
DELFI-C3 (DO-64) | 177.25° -82.54° 2015/02/07 19:27:48 2015/02/07 19:38:04 154.83 FUNCUBE-1 (AO-73) 287.60° 06:21
FUNCUBE-1 (AO-73) 287.60° 78.13° 2015/02/07 20:12:56 2015/02/07 18:48:34 128.39 AO7 106.17° -45.9 25:52

224.77° -50.06° 2015/02/08 01:33:29 2015/02/08 01:42:56 6 152.64 NO-44 301.64° -81.18° 39:28
301.64° -81.18° 2015/02/07 19:21:42 2015/02/07 19:37:21 154.94 DELFI-C3 (DO-64)  177.25° -82.54° 45:35
189.09° -81.67° 2015/02/07 19:28:17 2015/02/07 19:40:15 154.84 UKUBE-1 189.09° -81.67° 46:04
11.12° -14.64° 2015/02/07 18:47:17 2015/02/07 18:59:33 146.27 Iss 224.77° -50.06°  06:51:16

Main Window

HSDPRDDD O Mme

v

CDROM
; v
~ - -
. S - TR 4
-y v
“ . . v .y
o ~ R I o . , : s 9
w 3 ~ | -~ \ \ ¢ F SO v
16 ™, A e o .
F - - - 4 ’ . .
:‘\ . . - S -~ - -~ - : 'J
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Gpredict Satellites Footprints

Can the satellite & you see each other

Next: UDO-11 in 05:05

N B
s .\ D4
- o P e T PN v
> - - L . -
"‘ ~ 3 . . . - 3 . . Wy s
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® Gpredict Satellite Location in Sky

Altitude-Azimuth Position for pointing the antenna

Mext: UO-11
im 05:04

Azimuth :
Elevation :
Direction :
Slant Range :
Range Rate :
Next Event :
Next AOS :
Next LOS :
SSP Loc. :
Footprint :
Altitude :
Velocity :
Doppler@100M :
Sig. Loss :
Sig. Delay :
Mean Anom. :
Orbit Phase :
Orbit Num. :
Visibility :

287.60°

78.13°

Approaching

630 km

-0.123 km/sec

LOS: 2015/02/07 18:48:34
2015/02/07 20:12:56
2015/02/07 18:48:34
CN85BX

5402 km

618 km

7.565 km/sec

41 Hz

128.39dB

2.10 msec

211.90°

297.99°

6426

Daylight




®  Gpredict Satellite Prediction
Acquisition of signal (AOS) & Lost of signal (LOS)

Satellite Az El a AOS/LOS
UO-11 11.12° -14.64° 05:04
FUNCUBE-1 (AO-73) 287.60° 78.13° 06:21
AO-7 106.17° -45.97° 25:52

NO-44 301.64° -81.18° 39:28
DELFI-C3 (DO-64) 177.25° -82.54° 45:35
UKUBE-1 189.09° -81.67° 46:04
ISS 224.77° -50.06° 06:51:16

v
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Satellite a Az
AO-7 106.17°
DELFI-C3 (DO-64) 177.25
FUNCUBE-1 (AO-73) 287.60°

ISS 224.77
NO-44 301.64
UKUBE-1 189.09

UO-11 112"

Gpredict

List of satellites on 2 meters band

Next AOS Next LOS
2015/02/07 19:08:05 2015/02/07 19:18:56
2015/02/07 19:27:48 2015/02/07 19:38:04

07 20:12:56 2015/02/07 18:48:34
2015/02/08 01:33:29 2015/02/08 01:42:56
2015/02/07 19:21:42 2015/02/07 19:37:21
2015/02/07 19:28:17 2015/02/07 19:40:15 -339
2015/02/07 18:47:17 2015/02/07 18:59:33 2215




2 Meters 144-148 MHz Band Plan

144.00-144.05

EME (CW)

144.05-144.10

General CW and weak signals

144.10-144.20

EME and weak-signal 55B

144.200

National calling frequency

144.200-
144.275

General 5B operation

144.275-
144.300

Propagation beacons

144.30-144.50

New OSCAR subband

144.50-144.60

Linear translator inputs

144.60-144.90

FM repeater inputs

144.90-145.10

Weak signal and FM simplex (145.01,03,05,07,09 are widely used
for packet)

145.10-145.20

Linear translator outputs

145.20-145.50

FM repeater outputs

145.50-145.80

Miscellaneous and experimental modes

145.80-146.00

OS5SCAR subband

146.01-146.37

Repeater inputs

146.40-146.58

Simplex

146.52

National Simplex Calling Frequency

146.61-146.97

Repeater outputs

147.00-147.39

Repeater outputs

: 7 ¥
147 .42-147 57 | Simplex .V
« w' 4'. 4
147 .60-147 99 |Repeater inputs - .-?“{
4 — - ——— - » v ;f,'-f;J' 5
\“\.“.“h:_;-_’ktw\\ V- ™ B o sra/banc 2 | o o
L " ImageCredif: httpi//wwwagrhorg/band-plan v o



2 Meters 145.8-146.0 MHz Satellites

January 2015

145.800-146.000 MHz
Frequency
MHz Satellite Notes Observations
+ /- Doppler
145.825 ”E'W'OSC;"(‘:RS;"* NO-44, FM FSK, AX.25, 1k2 and 9k6 in Sun only
145.825 | ISS [ FM FSK, AX.25 packet [ |
145.825 || UoSAT OSCAR, UO-11 || FM 1k2 AFSK ASCII I |
DELFI-OSCAR 64, DO-64,
145.870 SELFLC3 CW and 1k2 BPSK AX.25
30mW or 300 mW Telemetry Beacon 1200 bps BPSK, same as
145.915 FUMcube-2, UKube-1 FUNcube-1 AO-73
145.935 FUNcube-1, AO-73 30mW or 300 mW Telemetry Beacon 1200 bps BPSK %
145.925 - Mode U/V (B) Linear Transponder (Inverting) alternates with Mode A
145.975 AMSAT OSCAR 7, AO-7 USB and CW when in the Sun
145.950 - . 20150104
145 970 FUNcube-1, AQO-73 Transponder Downlink USB and CW 1809UT
145.9775 | AMSAT OSCAR 7, AO-7 | CW Beacon when in the Sun I
. ‘ P
r - 3 g - v N ‘:‘ - ¥ “
A’ ‘.\‘4. X ~\\ T & P v
.- o S A T S S o BT e y
O g e B AT s A
n D i, "~ hitp www argazing.n v er s/ 2 eTer's html -~ - B =i
R p://w 6* rgazing. S" id7satellites/2m M ™2 % o2 o




Gpredict Doppler Shift
+ Frequency Coming, - Frequency Going

@ ® @ Gpredict Radio Control: Amateur

Downlink

A A A 4 4 A

145.936.100

Downlink
¥ ¥ vrvr¥ L B B ¥

A A A A A A A A & A
Doppler: 3380 Hz O: (

LO: 0MHz Doppler.

Uplink
y¥¥T¥r L L
e A 4 44 444 4
Target gs )
Doppler: 60 Hz LO: 0MHz Doppler:
FUNCUBE-1 (AQ-73) ack

1. Devic . . 1 4 5 8 9 00 0 0 HZ
Radio: 145,936.172 Hz Radio:

YYTYY YYYY YYY YUYV
= . | P i
2.C Target Settings Doppler: -3399 Hz LO: 0 MHz Doppler: 3398 Hz LO: 0 MHz
11.10° lange: 2786 km FUNCUBE-1 (ADQ-73) = . -

1.28°  Rate: -6.944km/s Cycl diinb B ack 1.Devic: Radio: 145.932.701 Hz Radio: 145.893.398 Hz
i 5 Devicr Target I
LOS in 12:34 AZ: 3 53 FUNCUBE-1(AO-73) : ack 1. Device: | IC-9100 * | | Engage
Cj,-'l::lu
2. ce: | None
LOS in 06:21 Az 19819 Range: 2819km

1000

’ v
ol 4
- , >
PN =2
- ~ — ~ . ham - v v A
5 = 4 ¥ ~ - & s
8 . \ .
23N = ™ g -~ . " ! N AL T
o <A Y Y -~ ~N o >
- _’\\'- - oG r
> 3

SR
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Frequency Doppler Shift
UKcube-1 TLM, FUNcube-1 TLM

145.932.506

L e

145.910M 145.9125M

1/13/2015 9:05:53 PM

1/13/2015 9:05:50 PM

1/13/2015 9:05:47 PN\

1/13/2015 9:05:44PN

1/13/2015 9:05:40, PN

44204 o np g oy
— -

Sl Y



-95

-100

Frequency Doppler Shift
UKcube-1 TLM, FUNcube-1 TLM

145.932 506

O e

N e et

145.910M 145.9125M

145.915M 145.9175M

145.920M 145.9225M

145.925M 145.9275M 145.930M 145.9325M

145.935M

145.9375M 145.940M 145.9425M 145.945M 145.9475M 145.950M

1/13/2015 9:06:55 PJA

1/13/2015 9:06:52 PR

1/13/2015 9:06:49 P

1/13/2015 9:06:46 PN

1/13/2015 9:06:43 P\

1/13/2015 9:06:40 P

Sl Y
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Saturday 2015-2-7 Passes

Camas WA, USA

@ @ Upcoming passes for FUNCUBE-1 (AO-73)

AODS L OS Duration Max El AC
2015/02/07 17:00:11 2015/02/07 17:10:14 00:10:03
2015/02/07 18:35:39 2015/02/07 18:48:34 00:12:54

2015/02/07 20:12:56 2015/02/07 20:22:27 00:09:30
2015/02/08 03:58:45 2015/02/08 04:09:52 00:11:06

2015/02/08 05:46:52 00:13:36
2015/02/08 07:12:17  2015/02/08 07:22:01 00:09:43

v
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- ™ o v v
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..'~\' 2 N 2 ’. >
' N ’ y s P S P,
s > X
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® Saturday Morning 2015-2-7 Passes

Camas WA, USA

@ @ Pass details for FUNCUBE-1 (AO-73) (orb ' Pass details for FUNCUBE-1 (AO-73) (orb

Polar AzZ/El = pata Polar Az/fEl

= Data Polar Az/El = Data
Camas N Camas N
| 18735
18:38

lEl'rJG-"'/
i

Save Save Save

LOS Duration Max El AOS Az LOS Az

2015/02/07 17:10:14 00:10:03 10.46° 34.99° 138.87°
11.16" 198.18°

351.10° 255.42°

AOS

2015/02/07 17:00:11
2015/02/07 18:35:39 2015/02/07 18:48:34 00:12:54 77.20°

2015/02/07 20:12:56 2015/02/07 20:22:27 00:09:30 9.41°

-~




® Saturday Evening 2015-2-7 Passes

Camas WA, USA

@ & pass details for FUNCUBE-1 (AO-73) (orb @ ) Pass details Ffor FUNCUBE-1 (AO-73) (orb @ @ pass details for FUNCUBE-1 (A0-73) (ork

= Data Polar Az/El = Data Polar Az/El = Data Polar Az/El

Camas N Camas Camas N

Save Save Print

AQS LOS Duration Max El AOS Az LOS Az

2015/02/08 03:58:45 2015/02/08 04:09:52 00:11:06 14.23° 115.73° 4.771°
2015/02/08 05:33:16 2015/02/08 05:46:52 00:13:36 76.21° 169.41° 346.14°
2015/02/0807:12:17 2015/02/08 07:22:01 00:09:43  8.19° 228.45" 321.22° }

-~




™ Low Pass in the East at 30 mW

2 frames with 2 receivers 2 antennas

@ @ Pass details For FUNCUBE-1 (AO-73) (orbit 642

= Data Polar Az/El , 3 Polar Az/El | lar Az/El
Time Az '
2015/02/07 17:00:11  34.99°
2015/02/07 17:00:42  38.18°

[ 2015/02/0717:01:12 41.72°
2015/02/07 17:01:42  45.67°
2015/02/07 17:02:12  50.06°
2015/02/07 17:02:42  54.93°
2015/02/07 17:03:12  60.29°
2015/02/07 17:03:42  66.14°
2015/02/07 17:04:13  72.44°
2015/02/07 17:04:43  79.09°
2015/02/07 17:05:13  85.96°
2015/02/07 17:05:43 92.87°
2015/02/07 17:06:13  99.66°
2015/02/07 17:06:43 106.16°

1 2015/02/07 17:07:14 112.26°
2015/02/07 17:07:44 117.88°

1 2015/02/07 17:08:14 123.00°
2015/02/07 17:08:44 127.63°

4 2015/02/07 17:09:14 131.79°
2015/02/07 17:09:44 135.52°

1 2015/02/07 17:10:14 138.87°

17:01 17:03 17:05 17:06 17:08
uTC

Prinkt Save




Two 4 Element Yagi Antennas

East at 30° alt & west at 30° alt




High Pass at 30 mW

46 frames with 2 receivers 2 antennas

—_— waamy EEE———————————.
@ @ pass details For FUNCUBE-1 (AD-73) (orbit I ™ (2 Pass details for FUNCUBE-1 (AO-73) (orbit @ @ Pass details for FUNCUBE-1 (AO-73) (orbit 1
= Data Polar Az/El ata Polar Az/El Data Polar Az/El

Time Az El | Range T: 18:42:12, AZ: 305°, EL: 76°

# 2015/02/07 18:35:39 11.16° -0.00° 2928
2015/02/07 18:36:18 11.03° 2.48° 2659
2015/02/07 18:36:56 10.82° 5.26° 2390

| 2015/02/07 18:37:35 10.52° 8.43° 2123
2015/02/07 18:38:14 10.08° 12.17° 1858
2015/02/07 18:38:53 9.42° 16.74° 1597
2015/02/07 18:39:31 8.40° 22.60° 1343

j| 2015/02/07 18:40:10  6.66° 30.53° 1102
2015/02/07 18:40:49 3.27° 41.91° 885
2015/02/07 18:41:28 354.42° 58.53° 715
2015/02/07 18:42:06 307.53° 77.18° 632

I
2015/02/07 18:42:45 223.01° 65.80° 669
2015/02/07 18:43:24 208.45° 46.94° 810
2015/02/07 18:44:03 203.88° 33.65° 1012
2015/02/07 18:44:41 201.69° 24.53° 1246
2015/02/07 18:45:20 200.43° 17.96° 1496
2015/02/07 18:45:59 199.63° 12.94° 1756
2015/02/07 18:46:38 199.08° 8.90° 2020
2015/02/07 18:47:16 198.69° 5.52° 2288
2015/02/07 18:47:55 198.40° 2.60° 2558

18:37 18:39 18:41 18:44 18:46
uTcC

Print Save




Upload Ranking of 830 Submitters

We should like to thank all the groups and individuals who have uploaded data to the FUncube data
warehouse.

The following list gives the site names of those who have uploaded the most data frames:

Key: Within 1 week, within 2 weeks, greater than 2 weeks

Site Id Count Position
g0mjw 291648 1
OM3BC 249343 2
KCOBMF 196223 3
HBOMFL 174654 4
VK5HI 173182 5
SV2CPH 14812 142
wosxd 14615 143
AD7MQ 14305 144
WASONY 14230 145
JA1GDE 14145 146
MOGBZ 13964 147
. KB5WIA 13856 148
S R . NCTV 13350 149
* N\ ’\\ ,' '\ 5 ""~" - ."’:\ '." ‘ ™~ e S ?

: . 2015:4-5. AP T
:"h HTTE/_/war'e.heus;{anuhe org.u ’Ttﬁ‘axﬂuhg{\fmtj}essuoﬁa-6UM.Q.BE9F7793341F94657A9F23AFE1E>sa1~ell|‘reId qug"'
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Real Time Data
4 data providers for Seq. No.: 319,173

[ Register ]

FUNcube-1 Flight Model  FC1 Engineering model UKube FC2 Payload
Navigation Real Time Data
Real Time Data
High Resolution Data This page shows the latest value of all the housekeeping parameters in the spacecraft.
Whole Orbit Data The data has been collected by one or more of the ground stations who are submitting this data from all
Fitter Messages around the world.
Amateur Radio Info
Satellite Position To download a .csv file which contains Realtime data, please click here. This data is
R generated every hour, on the hour and contains the preceding 250 minutes of information
Upload Ranking
About The dateftime in the csv file is 'SatelliteTime' It is based on the number for sequences / frames it has

transmitted since spacecraft initialisation after separation (2013-11-21 07:38:16).

This time will drift as it is based on the MCU clock which is not temperature controlled. In the future we
Data Providers may be able to give realtime if we can model the drift...
wabfwf
NHEY
KcTces
WABSONY

Electrical Power Subsystem
Warehouse Info 33?2'535” att'?'lz%?sa-gg-oﬂs’ ‘Il-g;-%ggel..l'llg?ﬁianax from: 2015-02-04 20:53:41 UTC ’
Seq- No.: 319173 MName Value Min. Max. o 4
%};\ Packets: 1861411 (476.5MB) Solar Panel Vanaga x 4583 mV 0 5288 g
N T R

™ \ e 4y / .
_\_Qg,ﬁ..n .h‘r‘rp,l/ﬂ. Wﬁube %R 1h1'm|'>sa‘reI||TeId 2, .,;“»/l-



NH6Y 4,147 4 km Distance from WA9ONY

= &

THOMAS K WORTHINGTON
1035 NAALAE RD

KULA, HI 96790

USA

Email: Use mouse to view..

Ham Member Lookups: 19997 Label

Biography : i Logbook 9

l Log a NEW contact with NH6Y ...

Lookups 19997 (28890)
QRZ Record# 1786998
QRZ Admin NHGY
Date Joined 2009-01-28 22:59:17
Last Update 2014-12-10 21:19:41
Class E
Effective 2011-08-12
Latitude 20.756000 (20" 45" 21" N)
Longitude -156.342000 (156°20'31"w)
Grid Square BL10ts
Geo Source User supplied
US State Hawaii
US County Maui
Bearing 239.6° WSW  (from WA9ONY)
Distance 2577.1 mi (4147.4 km)




FUNcube-1 Footprint
Both WA9ONY & NH6Y see FUNcube-1 TLM at the same time

2015/02/05 19:40:38
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FUNcube-1 Flight Model

Navigation
Real Time Data

High Resolution Data
Whole Orbit Data
Fitter Messages
Amateur Radio Info
Satellite Position
Upload Ranking
About

Data Providers
WASONY

Warehouse Info
Seq. No.: 319454

Packets: 1863161 (477.0MB)

Satellite Status
~* ;:\ x;f:-(: "ﬂ ‘\ﬁ

Real Time Data
WA9ONY only data provider for Seq. No.: 319,454

Real Time Data

This page shows the latest value of all the housekeeping parameters in the spacecraft.

FC1 Engineering model

UKube FC2 Payload

[ Register ]

The data has been collected by one or more of the ground stations who are submitting this data from all

around the world.

To download a .csv file which contains Realtime data, please click here. This data is

generated every hour, on the hour and contains the preceding 250 minutes of information

The dateftime in the csv file is 'SatelliteTime' It is based on the number for sequences / frames it has

transmitted since spacecraft initialisation after separation {2013-11-21 07:38:18).

This time will drift as it is based on the MCU clock which is not temperature controlled. In the future we
may be able to give realtime if we can model the drift...

Solur Panel anlaga X

-
-(.

Name

X h‘r‘rp,l/ﬂ. Mﬁube %ﬂ?

Electrical Power Subsystem
Satellite Latitude: 57.1 N, Longitude: 118.8 W
Uploaded at: 2015-02-06 05:01:50 UTC, MinMax from: 2015-02-04 20:53:41 UTC

Value
0 mV

me 1h1'm|'>sa‘reI||TeId 2,

0

Max.
5288
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58 Telemetry Channels
FUNcube-1 Dashboard decodes the TLM BPSK with FEC

FUNcube-1 Dashboard

Capture

Fitter Messages Realtime >

Antenna (AntS) [ Satellite Mode

FUMcube-1 | Frame: 3 (RT+WO4) enc H ant
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b8 Telemetry Channels

@ Real-time measurements every five seconds

@ High resolution data
@ Satellite stores last 60 real-time measurements

@ Whole orbit data

@ Satellite stores 104 measurements
@ (One measurement per minute
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Telemetry Transmission Organization

2 minutes for sequence, 5 seconds per frame

@ Sequence is composed of 24 frames

@ Frame is composted of 256 bits of data after decode
@ Frame always contains real-time data

@ Sequence structure
@ 12 whole orbit frames WO1 to WO12
@ 1 high resolution frame HR1
@ 3 Fitter messages FM1 to FM3
@ 1 high resolution frame HR2
@ 3 Fitter messages FM4 to FM6
@ 1 high resolution frame HR3
@ 3 Fitter messages FM7 o FM9. o ?
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14 Whole Orbit Data Sets

104 Measurements During 1 Orbit, 1 Minute Intervals

4 Material Science Experiment

Silver Chassis Temp
Whole Orbit Graph < Fitter Messages  Realtime ¢ Panel Temp

r Panel Temp
4 Panel Temperature
Temperature X+
Temperature ;
Temperature ¥+
Temperature ¥-
4 Panel Volt
Voltage

@ Black Chassis Temp
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Black Chassis Temp Whole Orbit Graph

Measurements During 1 Orbit, 1 Minute Intervals

Whole Orbit Graph % Fitter Messages Realtime
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Black Chassis Temp
Whole Orbit Graph

Whole Orbit Graph % Fitter Messages Realtime

@ Black Chassis Temp

atellite Spinning
In The un
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Whole Orbit Graph *
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Fitter Messages Realtime
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Whole Orbit Graph
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Whole Orbit Graph *
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Fitter Messages Realtime

Black Chassis Temp
Whole Orbit Graph
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Whole Orbit Graph < Fitter Messages Realtime

Black Chassis Temp
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Solar Panel Voltage Y
Whole Orbit Graph

Whole Orbit Graph %  Fitter Messages Realtime

Satellite in Sun ‘ In eclipse
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Fitter Messages (FM)

9 FM 200 characters each transmitted by the satellite

Meszage
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WA9ONY Receiving Equipment

SDR with a 4 element Yagi antenna

@ Receiver: Airspy software defined radio (SDR)
@ Preamp: Mini-Circuits ZFL-500LN+ Amplifier 24 db.

@ Filters: after the preamp
@ Mini-Circuits VHF-145+ 140 to 1150 MHz high pass filter.
@ Mini-Circuits BLP-200 190 MHz low pass filter.

@ Antenna: 4 elements Yagi Arrow II Portable Antenna
Model 146-4 IT.
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WA9ONY Receiving Software

i7 core laptop with Windows 8.1
@ SDR# V1.0.0.1332

@ Behringer XENYX 302 USB audio mixer to USB
@ Audio line input

@ FUNcube Telemetry Dashboard v848



WA9ONY Software

i7 core laptop with Windows 8.1

@ Ridiculously Simple NTP Client by Wolfgang "Wolf"
DL4YHF for time keeping

rsNTP (Ridiculously Simple NTP Client) - O

~| 2015-02-08 15:19:42.5

hize periodically [ werboze output

@ Python 2.7.6 and Python Imaging Library (PIL V1.1.7)
script taking screen captures every one second.



www.stargazing.net/david/satellites/2meters.html

File Edit

ervational Astronomy & | WildTangent Games... ~

<<PREVIOUS - HOME - CONTENTS - NEXT>>
SATELLITES INDEX - 3%

ISS & Satellites on 2 Meters

Summary

Listening to the International Space Station (ISS) and satellites in orbit with a focus on radio signals in the amateur radio 2 meter band comprising frequencies from
144.000 MHz to 148.000 MHz.

The satellite radio signals are classified into two groups: voice and data tranmissions.

2 Meters Band Satellite Plan
ARRL Band Plan

= 144.300-144.500 OSCAR (satellite) -
= 145.800-146.000 OSCAR (satellite) e




