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How satellites operate like
single channel repeaters

ARetransmit what they f@he
AHave Optimized Receivers, Transmitters, Antennas
A Great Location!

A Allows Communications Over Great Distances



ASize and mass

A Digital/Analog

A Orbital Parameters
AFrequencies Utilized

Al Payl oado




Avallable Satellite Bands

ABands Exist from 15 Meters to 24 GHz
I Set by International Convention

I Not all Amateur Bands allocated for Satellites
(e.g. 6 Meters, 220 MHz)

A70 cm/2M Most Often Used

AVari ous O6Modesb®o

AThere is a shift towards Higher Frequencies
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Essentially Three Types of
Amateur Satellite Operations

AAnalog FM Repeater operation
AAnalog SSB/CW Transponder [sEigIslg

ADigital Operation




A Wide Variety of Satellites

ASatellites Currently in Operation 10 + ISS
(10 fully functional, 2 semi -operational)

A Digital Store and Forward

A FM Repeater 2 Meter/435 MHz
1.2 GHz/2.4 GHz

A SSB/CW 2 Meter/435 MHz
2 Meter/10 Meter



OSCAR Satellites Operational

Satellite Launch Comments

FO-29 17 AUG 1996 100 kHz CW/SSB Trnspndr
AO-7 15 NOV 1974 Alternating Mode A/B
AO-73 21 NOV 2013 20 KHZ CW/SSB Trnspndr

Transponder on only when Sat in eclipse. Telemetry in Sun

SO50 20 DEC 02 2M/ Or ) P Lepea tu
AO-85 (FOX1A) N Te -
XWE2A Transponder

XW:2B Transponder

XW-2C Transponder

XW-2F Transponder

EOQ79 Transponder




OSCAR Satellites Semi -
Operational

S IE L aunch comments

ISS 2m digi, 2m simplex,
/7/0cm/2m cross band
repeater, BB

AO-7 15 NOV 74 CW/SS?(;M\ light ops only)
HO-68 Dec 2009 Telemeffy only
oW d

LilacSat2 Transponder spomﬁ!;g 2m up 70cm down
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Some satellites are
NTranspondepps

e
T/

Receives a SEGMENT of one band (5@00 kHz)
Retransmits EVERYTHING it hears on another band
nverting & Non -inverting Transponders

I FM Sat Retransmit one station (up 2m/dwn 70cm)
I Inverting retransmits low receive frequency at
high transmit frequency (and inverts USB to LSB)

To To P

Mode B Uplink: 435.225 - 435.275 MHz LSB/CW
Example for VO-52: | Mode B Downlink: 145.875 - 145.925 MHz USB/CW
VO=Carrier 145.940/PA=CW Msg at 145.860 Mhz.




How satellites differ from

Repeaters

AHave a Moving Footprint!

,
:
AFul

_ocation Changes / Availabllity Varies
~requency Changes due to Doppler Shift

Duplex

I Simultaneous Uplink and Downlink on Different
Bands

Multi-mode (CW/SSB/Digital/SSTV/PSK31)

AiWor |l d Wided Coverage



Satellite Orbits

A LE " (Low Earth Orblt) o

| 'A 'Ge_ostationary'j | g ek i

A HEO (ngh Earth




Setup  Wiews Utliies  AutcTracking Kep Elementz  Help

11 Sats
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ORBITRON

JAS-2 (FO-29)

E-1 {HO-68]

Kenai: 151.1250° W, 60.4792° N 09-03-2011 00:22:08 (UTC)

rediction g Rotor/Radio

Orbitron 3.71 - [C) 2001-2005 by Sebastian Stoff



| . SatPC32-Ic [I: Standard A:SO- 50] [Reglstered to Dale Hershberger kI7xJ]
File Tracking Satellites CAT Rotor Mode Setup Programs Accy ?
QTH:-151.1 /60.3 Downlink 0  Corr[+/) 0 Uplink
R-C-A- U T L CW-AL 436791.094 145851.304
M+ 21 G- S+ D+ W2 2D BM -3.906 1.304

e ,’r‘h\"\*-» A
D:AO-07 Los:09:27 maxgE r17

-47.9 228.4 624 10261 -24

20 100500 1k 5k

EEDHH

D-Corr: Upl/Dwn
83.65.20812
09:17:43 L
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AMSAT also provides online
predictions

ligo Ave. Suite 600
prlng, MD 20910

AMSAT Pass Prediction Calculator

Please aplcrt a °atn=-ll|tF- and ;ZIIJVILiF' your latitude, longitude and elevation or calculate them from your
re will save your position information in a coakie on your
em for future predictions.

Show Predictions for; |AO-51 v | for Next| 10 v | Passes

Calculate Latitude and Longitude ICa.Ir:l e Eoiton
from Gridsguare:
OR
Enter Decimal Latitude:™ |35.9375 Narth v
Enter Decimal Longitude:* |84.0416 West v

Elevation (Meters): |330




Station: WA4SXEM

3 4 5 6 7 8 916 11 12 13 14 15 16 17 18 19 20 21 22 23

A Answer: nearly all the time.



Live OSCAR Satellite Status
Page

Dave Carr KD5QGR/AMSAT
www.amsat.org/status



Getting Started

EASY oOsat s olLow EartBOrmt)d s

AFM Satellites: SO -50
AHuman Spacecraft (ARISS)

Minimum Ground Station

A Dual Band Handheld (2m/70cm) full duplex mode
ADual Band Arrow, Elk yagis or high gain whip antenna

ASSB & CW sats

ASSB/CW AG7

ASSB/CW F@29 Satellites (Japan)

AANd the new Chinese satellites
ALonger passes, multiple QSOs because 50+ kHz bandwidth some
have more narrow bandwidth.



Fixed Station Requirements

~ & 5

A Satellite radio or two radios)

0.4

A Low power




Minimal equipment needed
to operate the FM sats
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Amateur Radio on the ISS (ARIS

A Voice operations
A 2M and 70cm

A Digipeater

A Crossband repeater

A School contacts

A SSTVHamTV



ISS digipeat map at
http://www.ariss.net/index.cgi
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2M FM downlink, ROBOT 36 format



A Expedition 12

A 37 school contacts F!L:' N o
A>1755 general contats 0

A 130 DXCC entities ¢ Z"” v _
Bill using the on-board D—7OOA



AO-7

A Launched in 1974

A Came back to life in 2002 - -

A 100 kHz bandwidth

A Great coverage area, ‘
A eastern US to western Europe/Afrf 2 f_i
A 1450 km altitude R,

SR | D1GO-32-8:00:32-
A Randomly comes up in Mode A or Mode B

I 2M USB uplink, 210M USB downlink (Mode A) or

I 70cm USB uplink, 2M LSB downlink (Mode B)



