TRY AMATEUR SATELLITES
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WHY USE AMATEUR RADIO SATELLITES?

IT WORKS WHEN HF IS BROKEN



WHY USE SATELLITES?

It’s an available tool in the hobby to provide
contacts, even when HF propagation is terrible
it’s possible to carry on!

It’s FUN! Passes can be fast paced and, if FM
crowded however, with experience, they
become less daunting.

If you have limited space at home it’s possible to
get on air, you don’t need 15 feet long yagis.

If you’re into awards, there are plenty to choose
from.

Using low power 2.5w, you can speak to
someone in the USA using a simple antenna.
(may require a 4am wake up)

Still get excited after 5 years of doing it, when
you work someone right at the edge of a
satellite footprint.



WHAT SATELLITES ARE OPERATIONAL?



ACTIVE AMATEUR RADIO SATELLITES

FM SSB/CW APRS/PSK31
« SO-50 2RO .« ISS
. e AO-73
AO-85  NO-44
— ) * FO-29
ilacsat- * NO-84 (PSK & APRS)
e UKube-1
e XW-2A
e XW-2C
e XW-2F

 LO-87



AMSAT Live OSCAR Satellite Status Page

eated to give a single global reference point for all users in the Amateur Satellite Service to show the most up-to-date status of
y reported in real time by users around the world. Please help others and keep it current every time you access a bird.

- reporting without affecting the real data, please select the dummy-satellites AO-98 and AO-99.
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Hover mouse over number for more data. Satellites do not appear if they have no data available.




PLENTY OF OTHER PLACES TO FIND STATUS
INFORMATION

* Twitter @amsat, @amsat-uk
e Twitter hashtag #amsat

* AMSAT NA Newsgroup
 AMSAT Facebook Page



HOW TO TRACK SATELLITES



$& SatPC32V.12.8b [Registered to Wayne Estes, W9AE]

File Tracking Satelites CAT Rotor Mode Setup Programs Accy 2
A: FO-29 Downlink 0 Comf+- 0 Uplink 20 100500 1k 5k
R+C+A- U T8 L AL CW- 435848,705 145952,734 - 26.069.20611

M+ 22 G- S+ D+ U3 BH 2D ST 0.584 AEIE2EAET 11:64:30 L

SATELLITE TRACKING
(DESKTOP)

Windows

C:AD-07 Aos: 14:48 maxE:21

¥
SatPC32

GPredict

Orbitron

F:S0-50 Aos: 11:08 maxE:09

Apple

7 ; f : I[aBCDEF
MacDoppler 54,6 32,8 36,2 918 1586 249 49 74613 ——  xxxxx 11212 6 H I JEKI

Obs.: -123,3 /43,4 | Cfg. I Grp. Standard Keps: nasa.all 26.09.2011 Doppl.Corr.: Upl/Dwnl

GPredict



SATELLITE TRACKING
(MOBILE)

Android
AMSATDroid
Heavens Above
i0S
GoSatWatch

Ham sat

= wl [ 14:07

AO-07

Home Lat/Lon: 52.4583°/-2.0833°
Home Gridsquare: [082xk

Pass Information Satellite Location
Date: June 23, 2013 Elevation: -30°
Start Time: 14:20 loc Azimuth: 118°
Duration: 19.2 min. Latitude: -4.02°
AOS Azimuth: 98° Longitude: 56.3°
Max Elevation: 23.5° Range: 8,683 Km

LOS Azimuth: 337°
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EQUIPMENT

ANTENNAS, RADIOS



ANTENNA CHOICES - HANDHELD

Commercial antenna choice is normally either the

Arrow or ELK Antenna. S

However, if you’'re trying to do things on the cheap, / f"~~ 5’ ‘
there's some good designs online. Popular design |

at the moment is M1GEQ’s design, WA5VIB, CJU e ;____7

and loio Antennas. . 2




ANTENNAS - FIXED

* Fixed antennas for home can be chosen from a
large range, from standard yagis to crossed yagis.

 The commonly chosen antennas types are the
Wimo X-Quads, M2 Yagis sold by AMSAT NA.

’\7




DUPLEXERS

DUPLEXER _

crF-4160

* Most handhelds only have one
antenna socket, so you’ll probably
need one. ® COMET CO.LTD. e

e Allows you to remove some of the
desense if operating duplex.




DECIDING ON THE RADIO

DUPLEX OR SEMI DUPLEX?



DUPLEX OR SEMI| DUPLEX?

Semi-Duplex Duplex
* You can’t hear yourself on the downlink. * You can hear yourself on the satellites downlink.
e (Can cause chaos on FM satellites with people * Reduces QRM from yourself if you're calling on
CQing or calling over each other. top of another QSO.

* Reasonably OK for SSB/CW satellites if you place ¢ Easy to make frequency adjustments.
yourself away from the central part of the
transponder.



DUPLEX OPERATION



DUPLEX OPERATION - HANDHELDS

e Best supported handheld is the Kenwood TH-
D72

e Other radios available, but out of production e.g
ICOM IC-W2A, IC-W32 and others.

e Other option is two cheap handhelds like
Baofengs, Wouxon or the other major brands.

g {4
4 o
| E-_
® iz O ouaL = et | cay D
Dayton= May.14, 2010 8:55 AM



DUPLEX OPERATION - MOBILE RADIOS

* Quite a few mobile FM radios support duplex
operation.

* Kenwood, ICOM and Yaesu have radios
available.




5]

DUPLEX
OPERATION — BASE
STATION RADIO

* Base station radios that fully support
satellite use tend to be promoted as
satellite radios.

e Current radios are the Kenwood TS-
2000 or the ICOM I1C-9100

Issue with TS-2000 of a birdie on the
SO-50 downlink.

* Plenty of other radios available on
AIT second hand market

* ICOMIC-910, I1C820, IC821H,

4 IC-970

e Kenwood TS-790
* Yaesu FT-726, FT-736, FT-847

@y

J— e Commonly see two FT-

o 817s used together



SEMI-DUPLEX RADIOS



SEMI DUPLEX RADIOS

* Semi duplex — you only hear the downlink and

not your transmitted signal. e Common Radios
 Handheld that supports split operation between * |COM IC-706
2m & 70cms.

* FT-817, FT-857, FT-897, FT-991
* SSB/CW Radios that support split operation.



SOFTWARE DEFINED RECEIVERS (

Commonly seeing Software Defined Receivers

being used as the downlink for satellite p
operation. |

Commonly used SDRs

Allows you to see the whole satellite passband

‘.‘ ——— R —/“/-'
* Funcube Dongle
which can be useful. . SDR Play
* Ability to record the pass and listen later or N
decode telemetry.

Cheap DVB-T dongles
Could be a cheap way to get a duplex satellite

radio setup.




OPERATING FM SATELLITES



OPERATING FM SATELLITES

* You'll probably want to make sure your radio is
* Decide which satellite you want to operate via programmed with memory channels. You’ll find
for example SO-50 or AO-85. a range of charts available on the AMSAT NA and

» Use whichever tracking program you decide on SR LS e,

to make sure you know when the next pass is. e With SO-50 make sure to remember that the
Careful to make sure you have the time right satellite “might” not be on until you transmit a
and the tracking TLEs up to date. 74.4 Hz CTCSS tone at it. Once the satellite is on,

all that’s needed is a constant 67 Hz tone.



DO NOT CALL THROUGH THE SATELLITE IF YOU
CAN'T HEAR IT!



DO NOT USE EXCESSIVE POWER!

YOU ONLY NEED LOW POWER FOR SATELLITES.



OPERATING FM SATELLITES

e Usual exchanges on satellites is a arbitrary signal
report and in Europe 6 letter maidenhead
square.

e Confirmation of QSOs is normally done via
ARRLs LoTW, eQSL or Paper QSL Cards.

* Most logging software supports storing the
satellite QSO properly with the satellite name
ONSNY 2E05QL 5310315 and mode. This should be included on any QSL

* Logging on the fly can be hard. Normally best to card.
use a digital audio recorder, this can even be
your mobile phone if you’re portable.

* For example:

A\
2058



OPERATING SSB/CW SATELLITES



OPERATING SSB/CW SATELLITES

Inverting Transponder

Inverting transponders have an uplink on one
sideband and the downlink produces an
opposite sideband.

Normally USB is used on the downlink & LSB for
uplink.

As your transmit signal moves up in frequency
the downlink moves down in frequency.

Non-Inverting Transponder

Non-inverting transponders have an uplink in
one sideband and it downlinks in the same
sideband.

Not used much at the moment only AO-7 when
it’s in mode A, with 2m up and 10m down.



FAIR GREATER CHOICE AVAILABLE

AO-7, AO-73, FO-29, UKUBE-1, XW-2A, XW-2C, XW-2F, LO-87



OPERATING SSB SATELLITES

* You have to remember that, with SSB/CW * Normally the upper part of a transponder is
satellites, the transponder supports multiple used for SSB and the lower for CW; although this
QSOs; so everyone will spread out across the can vary depending on the operator.
downlink.

* Unlike FM satellites, you can call CQ and
e Decide which satellite you want to operate and hopefully someone will call you.
make sure you have checked the uplink and

: . e Standard contacts are similar to FM with signal
downlink frequencies .

reports and grid square although, as you aren’t
e Passband will be anything from 20kHz to 100 clogging up a downlink, you can pass further
kHz wide, so remember to listen. information.



DO NOT USE EXCESSIVE POWERI!!!

YOU ONLY NEED LOW POWER FOR SATELLITES.



OPERATING SSB/CW SATELLITES — ABILITY TO WORK
FURTHER AFIELD

* With SSB satellites, you have the ability to work
further afield stations. For example, it’s
reasonable to be able to expect to work North
America on AO-7 and FO-29.

* |t’s possible to work east coast of North
America, on Ukube-1 I've worked FP/NJ7H.



FO-29 RECORDINGS

MUOWLV works KOAMA 2EO0SQL works NJ7H
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APRS & PSK31

BASIC OVERVIEW OF ISS AND NO-84 PSK TRANSPONDER
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NO-84 — PSK31
TRANSPONDER

* NO-84s primary payload is a PSK transponder, with
an uplink on 28.120MHz USB. Downlink:is
435.350MHz FM.

e (Can be accessed easily using a 10m GP and suitable
yagi antenna on 70cmes.

 KOSM developed DopplerPSK for transmit which
automatically corrects the uplink frequency for
Doppler so you have a steady signal on the downlink.
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* Receiving is best done using a Digipan or FL-Digi
which include a browser style decoding.

* Generally accepted that you transmit 100% of the
pass and person calls you on another spot.

* Needs used more!
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RANDOM TWITTER COMMENTS

Adam
The achievement of building the
antenna and it actually working

5w can transit +4000 miles trans
Atlantic with no special conditions

I John Worsnop Following It's not hf

It doesn't need large antennas
Just worked ONSAV on qUite a low elevation It can be done for under 30 quid
SO-50 pass. #gettingthehangofthis #sats Bit in @ homebrewrand a baoteng
like HF contests QSOs with added waving of It (in my experience) has a very
tolerant community very willing to
antenna! help especially if you are a new
gridfdxcc :-)

It's just a buzz every time still ATM

Really want a home set up.




Further Information:-

AMSAT NA: http://www.amsat.org
AMSAT Status Page: http://www.amsat.org/status/

AMSAT UK: https://amsat-uk.org

QUESTIONS

CAN ALWAYS TWEET ME @2E0SQL


http://www.amsat.org/
http://www.amsat.org/status/
https://amsat-uk.org/

