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An Introduction to Amateur Satellites

Presented by

Emily Clarke N1DID
(formerly WQEEC)
AMSAT Board of Directors



Amateur Satellite Myth #1

Using Amateur Satellites is Hard.



Myth Busted

Aruni, VE4AWMK,
began working
satellites at 10 years
old (as do many

kids).
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10 year old Aruni VEAWMK
(assisted by dad Kumara
VE4WKP) has a QSO with

N1DID




Amateur Satellite Myth #2

Using Amateur Satellites is
Expensive



Myth Busted

Alan N5AFV has over
30,000 satellite
contacts using a
handheld or mobile rig
and handheld
antennas including
marine mobile




Amateur Satellite Myth #3

“I’'ll Never Make it Over the Big
Gun Stations”



Myth Busted

Viagra doesn’t make
someone a good lover.

You don’t need power or
big antennas - it’s a
combination of skill,

technique and imagination. Portable AO-40

antenna system

packs into a
25x25x7 inch box




Satellite Operations are Fueled by
Imagination

“Imagination is more important than knowledge.
Knowledge is limited, while imagination encircles the
world.”

-Albert Einstein 1929

The goal of this presentation is to provide the knowledge
to fuel your imagination



So what should | know about OSCARs?

» Amateur satellites are built by radio amateur volunteers

» Though built by volunteers, OSCARSs are space
qualified vehicles and stand up to long duration
space flights

Builders need support (plug - if you like this
presentation please give a donation to AMSAT)

Satellite operations can be frustrating and

gratifying — but the more you know, the better | |
the experience (which is why | am here.) JAS-2 (Fuji-OSCAR 29)

Most answers are on the AMSAT website and if they aren’t? Let us know.

» AMSAT works hard to build up “user services” — volunteers called Area
Coordinators worldwide who will elmer anyone who needs advice.
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FIGURE 71: SATELLITE ORBITAL DISTANCES

GEO 36,000km
Speed =V

MEO 10,000 to 16,000km
ki Speed = more than V
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A 1ARC: Israel Amateur Radio Club

I_,_,,~.|>< x 41 , s S -] _— /
A AMSAT- The Radio Amateur Satellite Corporation
A INSA IsraeliNanoSatellite Association
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ARISSat-1 Band Plan

BPSK Transponder FM
145.920 145.922- 145950
145938
2 meter
Downlink
Transponder
145.918 145958
CW-2 145930 Cw-1
145919 145.939
435750
7 O * FM: Voice announcements, SSTV, Telemetry.
cm + CW: Morse code beacon
U I k * CW1 active with BPSK-400
PN - CW2 active with BPSK-1000
Transponder * BPSK: Telemetry, Experiment data
* Transponder: linear, inverting
* fout = 58168 MHZ = fin
Lower Band Edge U
pper Band Edge

Transponder Input
435.758-
435.742

29-0CT-2010
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Uplink: 145.8500 - 145.9500 MHz SSB/CW A
Downlink 29.4000 - 29.5000 MHz SSB/CW A

‘mode B * 1 A
Uplink: 432.1250 - 432.1750 MHz SSB/CW A
Downlink 145.9750 - 145.9250 MHz SSB/CW A
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SatPC32-Ic 71 [Registered to Shamai Opfer, 421W5]

e Tracking Satelites CAT Rotor Mode Setup Programs Accy 7
! Dravnlink, 0 Cor[+/) 0 Uplink, 20 100500 1k 5k D-Comr: Upl/Downl

QTH:348/37.9

1 » P L CW-AL 145952.427 432139.115 SBBBRE 24.89.2011
M+ 21 G- 5+ D+W2 20 P 5. 437 _7.185 MRIEARIES 19:11:00 L

% SalPC32-ic [Standard A:AD-07] [Registered Yersion]
Ele Trading Sateltes ¢ Botor Moce Sgtup Progams Accy ]

QTHA#S/S SRS Dowird. 0 Coager) 0 Liphok 20 100 %00 1K 8¢
Ay JF- L CveAL 145949. 664  4371%0.996 Ay Al wpay
He 216~ 5+ D+ Vi3 20 0,336 0,098 =il

fAzimuth Elevation HMA Height Range L S5F B Orbit Squint Aos Wi iEEds A B CDEF
199.9 3.1 197.2 1451 4223 24 1 68663 -- =xxxx 19:38 26 G H I J K L

(Azimutii Elevation 1 Height Bange L S5P o AOE e D OEF

3o1.8 8.8 8.3 1046 3668 3 W2 59111 —w wuwue 103141 24 L




FLASH!!l FLASHAMSATOSCAR
Returns from Dead

A On June1, 2002at 1728UTC Signals Were Heard from
AO72Y A0Q&a y2NXIE 1 C .SI

ALOUQa bA/5 . FTUGSNE KFa C!I
A S/C Runs on Solar Power Only and is OFF in Eclipse.

A Everything Checked So Far Still Works:
I Primary Telemetry System
i Both Communications Transponders
I UHF Beacon
I Command System



b2¢ C¢KIFIG L{GQa

A Itis the Oldest Working Amateur Satellite

A It has the Oldest Working CMOS Logic in Space
I Logic has Survive?l5 Solar Cycles!
I 125000+ Orbits;1460km Altitude, Sun Synchronous Orbit
I Estimated Total Dose:180kRads

ALGQa . SAy3a ! aSR o0& | dzyRNBRaA



AO-7
Aaunched: Nov. 1974
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AO40(P3-D) _

Launched in Nov 2000 .
A 14 Countries Worked for Over 10 Years to

Construct the Most Complex Amateur

Common Name: Phase 3D
Spacecraft Ever Launched.

Orbit: 1157-58665km . : .
A The Amateur Radio Community Raised

Several Million USD in Order to Construct

Period: 1146min
and Launch the Spacecratft.

A
A
A
A
A

from 4Z1WS log: A

20/6/2002 - 4X1AS The Satellite Was Intended to Use Nearly

20/6/2002 - JS1XGS Every Amateur Frequency Band Between
21 MHz and Light Frequencies.

1

2

A

A 3/8/2002 - WSWRP . :
A A Many New Technologies/Inventions Were
A

A

24/1/2004 - IK1EJI Generated by the Project.
24/1/2004 - NA2P



LEO and Molnya
used for Amateur

Satellites
/ Geosynchronous
A 35,000 km
7 JED
Polar LEO
5001500 km ~a L., v
ICO TN
18,000 km e | g Hna)

Perigee I
XTI e a2l VoSt Other Amateur Satellites




- - - b
DS FO29
oy Y S
AMSAT AMSAT AMSAT

JAR +: A
"4 XA T Tx L syt xx A
1 11800323 x ., _As>
' 98.%5#441" At 1
P x 110 6:, «Ts_ A
(e R A |
Uplink: 145.900 - 146.000 MHz SSB/CW A
Downlink 435.800 i 435.900 MHz SSB/CW A

| R x s D x os i A d 1AL
1y x 0"« X .o r 1 TAL X

~ W




Fo Xt [l

T R SR L

Fod A APy b o T XL CISS
APRS PacSat . . x |

Hope Oscab8 (XWAL) 1
SumbandilaOscar6 7 (SumbandilaSati
New Cubesatg

. Old birdsi




o) TIYSm



Commercial antennas

M2 WIMO X-QUAD




Homebrew antennas

Cheap Antennas for the AMSAT LEQO's MODAD, working the easy sats
Kent Britain -- WA5VJB /




Catching satellites on ham radio, Diana En
KQUHB




i S
A For the home (latest models)
I Kenwood TE000
I ICOM 1810(V, U, +LA IX100(HF, V, U, +2011)
I Yaesu 847 ¢ best ever, out of production
A Portable ’

i Any two separate handycvrsLJl A NIE R SIJQD t z,
| Yaesu !

I Kenwood TH-/

| etc.
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FIGURE 71: SATELLITE ORBITAL DISTANCES

GEO 36,000km
Speed =V

MEO 10,000 to 16,000km
Speed = more than V
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Magnetic field

component
The polarisation of the wave x X -| '| A\ ¢

is the same as the electric field
and in this case it is harizonsal

- Electric field 'I o 'I ; 'I A

Component

Direction of
fravel

{1 L Y VA"X

A

http://en.wikipedia.org/wiki/Circular polarization
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http://en.wikipedia.org/wiki/Circular_polarization
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