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Introduction

Mike Parkin:
«  First licensed as G8NDJ in 1977.
- Became GQJJMI in 1988.
« Interests in Radio have included:
- Microwave Bands (Built from 23cm to 6mm)
- 6m, 10m and 12m operating SSB/CW
- 60m and 80m CW QRP
- Building equipment (Tx, Rx, PSU)
- Antennas (Designing, Building and Using)
- Operating as /P
- Propagation
- Satellites

«  QTH: Alton, Hampshire.

«  BSC(Hons) MIET CEng MCGl (Electrical, Telecoms & Radio
Engineer)
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Introduction

Background:

| was asked by Karl, MOICR, if it would be possible to develop a Mini-
Beam Antenna for 70cm to be used to work the FUNcube satellite.

The result was the 70MBA 2 element
mini-beam covering 432 to 438MHz.

While trying out the prototype 70MBA,
| got interested in working satellites.
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1. FUNcube 1 Overview

FUNcube 1:
Built by AMSAT-UK (from 2009).

« Satellite was launched via a Russian DNEPR rocket
on 21t November 2013.

 AMSAT-UK closely are associated with the
University of Surrey.

- Has designation AO-73.
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1. FUNcube 1 Overview

Two Modes of Operation:
- Educational Mode.
Available when the satellite is in sunlight.

-  Amateur Radio Mode
(Transponder Mode).

Available when the satellite is in darkness.
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1. FUNcube 1 Overview

Educational Mode.

* Available when the satellite is in
sunlight on 145.935MHz.

« Beacon on 145.935MHz
supports1200bps BPSK, power
300mw.

» 58 channels of Telemetry.

 Amateur Radio Mode. Available
when the satellite is in darkness.
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1. FUNcube 1 Overview

Educational Mode includes:
 Presented to user as a

‘Dashboard’.

* |nternal and External.

Temperatures.
« Solar Panel power.
 Altitude and spin.
« Solar Radiation.
« Demonstration of
Doppler Effect.
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1. FUNcube 1 Overview

Educational Mode:
FUNcube 1, Dongle SDR Receiver:

Available online from the FUNcube Dongle Shop or from eBay.
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1. FUNcube 1 Overview

Amateur Radio Mode

(Transponder Mode):
Mode of operation:
Single Sideband.
« Uplink Frequency Band:
435.15MHz to 435.13MHz LSB.
* Downlink Frequency Band:
145.950MHz to 145.970MHz USB.

« The satellite’s transponder inverts the 70cm uplink signals
on the 2m downlink: 435.150Mhz LSB translates to
145.950MHz USB.
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1. FUNcube 1 Overview

Amateur Radio Mode:

Summary of Radio Details:

* The satellite’s transponder runs about 300mW
PEP on the 2m downlink to a dipole.

« The uplink antenna uses a separate 70cm dipole.

Physical Details:

 Dimensions: A cube of 10cm x 10cm x 10cm.

«  Weight: About 1kg.

* Power: Solar panels are mounted on the cube’s
outer six surfaces and charge two internal Lithium

lon cells, providing sufficient power during when
the cube is in darkness.
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1. FUNcube 1 Overview

Orbit: /(

 Orbit: Approximately 95
minutes.

« Height: Approximately
670km above the earth’s
surface.

* Velocity: Approximately
18,000 miles/hour.

« Time in Darkness:
Approximately 30 minutes.
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2. Saudi-Sat 1¢c Overview

Saudi-Sat 1c¢ (Saudi-Oscar 50):

 Built by King Abdulaziz City for Science and
Technology.

 Launched on 20t December 2002 by a Dnepr
Vehicle (converted Russian R-36N Voevoda
ICBM, or SS-18 Satan) from the Baikonur
Cosmodrome.

« Has designation SO-50 and is the only FM
operational satellite.
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2. Saudi-Sat 1¢c Overview

Transponder Mode Summary:
* Mode of operation:

Frequency Modulation.
 Uplink Frequency:

145.850MHz FM using CTSS 67Hz
* Downlink Frequency:

436.8MHz FM.
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2. Saudi-Sat 1¢c Overview

Summary of Radio Details:
- Satellite is really an FM Repeater (Mode J).

 The satellite runs about 250mW on the 70cm
downlink to a 1/4A vertical set at 45°.

« The uplink antenna uses a separate 2m 1/4A
vertical mounted on one corner of the satellite.

 Has a 10 minutes timer, transmit 145.85MHz FM
using 74.4Hz CTSS to unlock.

PhyS|caI Details:

Dimensions, about 25cm cubed.
«  Weight: About 10kg.

« Power: Solar panels are mounted on the outer
surfaces and charge internal batteries to provide
sufficient power during when the satellite is in
darkness.
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2. Saudi-Sat 1¢ Overview

=

Orbit:

 Orbit: Approximately 98
minutes.

« Height: Approximately
640km above the earth’s
surface.

* Velocity: Approximately
18,000 miles/hour.

« Time in Darkness:
Approximately 30 minutes.
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3. What is Needed to Use Satellites?

Antennas:
 Satellite Operators recommend Maximum 7dBi directive gain.

« This equates to about a 5 element beam on 2m or a 7 element on
/70cm.

Transmit Power Levels:
 Satellite Operators recommend using 5 to 10 watts.
Radio Equipment:

« Able to transmit and receiver SSB and FM modes,

« CTSS capability for FM transmissions.

Alton Antenna Arrays

Compact Antenna Solutions Slide 17

Website: http://aaa001.webeden.co.uk/ 06/10/2014



3. What is Needed to Use Satellites?

@

Receiving Arrangements: Rx
A separate transmitter and receiver —

can be an advantage so that you O e

can hear your signal coming back Receiver:

on the downlink. VHF Rig

Example shows an arrangement Tx

for working through FUNcube.

. 435.150

Transmitter:
UHF Rig

Actual Operating Time Length:
From about 6 to 8 minutes, depends upon the satellite’s elevation.
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3. What is Needed to Use Satellites?

Example antennas:

2MBA and 70MBA
antennas (2 Element
Mini-Beams).

2m 4 Element and 70cm 7 Element
combined Yagi Antennas on Tracking
System (based on an old rotator).
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3. What is Needed to Use Satellites?

Basic Guidance: i ' S~
i Q A g
Nt

If the propagation conditions on
2m and 70cm are poor, then the
lower atmosphere’s conditions
towards the satellite will tend not
be to good.

If propagation conditions are fine
for 2m and 70cm, then the lower
atmosphere’s conditions towards
the satellite tend to be fine.

The lower atmosphere can be
considered as up to about 10 to | I | e
20km above ground level. 13/02/2014

Pictures from Met Office website
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4. Tracking Amateur Satellites.

Several websites available to track satellites.

« A commonly used website is run by N2YO

* This website contains tracking details for many
satellites including 1SS and NOAA for example.

* A brief summary for a selected satellite is also
provided.

« The Link is http:/www.n2yo.com/ A A

Fomvonss Moo [Flxess setectonceseres [ Fiat satestes on e map |
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4. Tracking Amateur Satellites.

ctions Passes

'@ LIVE REAL TIME SATELLITE ... £ Satell

€ | @ wwrn2yo.com/passes/7s=39444

(' ] @www.nlyo.com;’?s:ﬂﬁ(]?

&# Main page 8 Most Visited @) Getting Started [ Suggested Sites [ Web Slice Gallery
REAL TIME SATELLITE TRACKING AND PREDICTIONS

Most Visited @ Getting Started [[J] Suggested Sites || Web Slice Gall

‘Search gatabase Saielites by calegory Satelites by country Whats upin the sky? FAQ Send fesdback Logowt |+ Gogle

2 "Dl fall free 5-DAY PREDICTIONS FOR FUNCUBE 1 (AQ-73)
M-B44-NIYO-COM (NORAD: 33434, Int1 dsgn: 2012-0884F, Launched: 2013-11.21)
' FUMNcube-1 with the goal of enthu .
i3 - R REAL TIME SATELLITE TRACKING AND !y o som0e ston T et D et i el L
TRACK FUNCUBE 1 (3073)

PREDICTIONS \passes predictions

Stowalipases | | Showribie passes ooty | | Ciearmip

______________ T s 2t it T 1835 5 63520 NoSQL Technical T Rens
=k e =% i omparison Repo!
o | A2 = [ [ | & [ oo
wemer | == e | 2= [ s | % e Lol
e R e N -
= w o
wercen | 2 oo [ % - -
= = o | oo | °
worzre | 5 | rrae | 22 [ f e | 8, s
= s W o |
wwrzse | 5 a2 ]| zrea | 8 -
£ FUNCUBE1 (AO-73) Satelli... X s | = | van | 9% || vz | N —
€ il @ vwwnlyo.com/satelite/7s=30444 S 0 B — =
b & 3 »
& Main page [ Most Visited @) Getting Started [ Suggested Sites e Gallery i 0 i 1 i il ]
= C I .
REAL TIME SATELLITE TRACKING AND PREDICTIONS skl = el 1 el G s o <
s - af Hows Libya Eart
Whats up nthe sky? FAQ Sans resthack Losout [§] Goge ' bkl o e il | " e st e Tona e
SR = o I3 P ey ) —
+ Sogh sk Tack oo = = = -
- Predoions 2 o wor | 55 | | 9% e | mee | Y —
Jiui tacking  4dd fon your trcking st
wnooso | 2% [van [ 2% e con | 20 e I
FUNCUBE 1 4013 o2 e fovms 1 foioueg csegores o T e B e
o -

n
T

SECUNS Ty

Perfromance, versatiity
and value Discover new

elect Tracking

A4
s
> e o
ot AP
Sourse: United Kingdom (UK
2> +

m i
FUNosbat i = somplete adusstionsl single CubsSat prject with e gosi of enthusing and stucsting
2For1 yeung piagie shaut e, Space, physies and Sstrence.

Restaurant Meals
Esso Fuel Card

£2,000+ British
Pounds

View Marriage
Records

View Track

Two Line Element Set (TLE)

1 354680 LI06GAE 16775.L4853805 _00003ELS 0OC00-0 GESER-3 0
2 38448 057.7500 285.5038 DGO1S0 383.2152 1171520 1870630660 5065

Source: AFSPC

NASH's NSSEC Master entry for FUNCUBE 1 (407

Alton Antenna Arrays Slide 22

Compact Antenna Solutions
Website: http://aaa001.webeden.co.uk/ 06/10/2014



4. Tracking Amateur Satellites.
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5. Results. From March 2014 To Date.

My QTH I091MD @ L P i
FUNcube 1 @

Saudi-Sat @

Best Dx:

East: EM200BT KN29LK
via FUNCube (1836km)

North: GS3PYE/P
|O68UL via Saudi-Sat

South: IK8XLD JO70VS
via FUNcube

West: CT2GOY IM58KP
via Saudi-Sat
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6. Other Satellites.

Other operational satellites available include:

FO-29 or JAS-2: Launched by Japan on 17/08/1996.
Uses 2m for the Uplink and 70cm for the Downlink. SSB.
Orbits at about 1000km up.

AO-7 or OSCAR 7: Launched by USA on 15/11/1974.

Uses 2m for the Uplink and 10m for the Downlink. SSB.

Is only operational in ‘Daylight’ (has recently come back to life!).
Orbits at about 1450km up.

Sprout, Callsign JQ1ZJQ: Launched by Japan on 24/05/2014.
Operates using Digital Modes and Slow Scan TV.
Orbits at about 650km up.
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Presentation Summary

1.FUNcube 1 Overview.
2.Saudi-Sat Overview.

3.What is Needed to Use Satellites?
4. Tracking Amateur Satellites.
5.Results.

6. Other Satellites.

7.Summary and Q&A Session.
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Amateur Radio Satellites:
A General Overview and Understanding of
FUNcube 1 and Saudi-Sat 1c

Questions and Answers Session

- End -

Thank you for Listening

Website: http://aaa001.webeden.co.uk/

Note: FUNcube 1 and Saudi-Sat 1c pictures sourced from AMSAT — UK website and ‘Work the Oscars’ blog-spot.
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