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ASize and mass

A Digital/Analog

A Orbital Parameters
AFrequencies Utilized

Al Payl oado




Avallable Satellite Bands @

AMSAT

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 OModesd (Anal og/

A Shift towards Microwave (2.4GHZ/10.45GHZ)
AOscar100 on board Qatar TV Sat Uses S/X Bands



Satellite Orbit Overview

: A LEO (Low Eart Ofbi%:

" 99 miles Pok: rOrblts |
. 90- 1294n per orbit. 5
Pass/Tlmes 12 to 22 Mln /

‘A Ge’é)statlonary {
i "2 KMlIes/24 hrs/day .

| .'A HEO (H| hEarth Or 1IL
e vaove Geosynm

" Above 22K Miles/Elliptical
. AD-40 was 19.6 Hrs/Orbit
. Spends most time at Apogee .
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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



How satellites differ from

Repeaters

AHave a Moving Footprint!

'|'
'|'
AFul

_ocation Changes / Availablility 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 Wideod Coverage



Operational FM Repeater Satellites

Satellite Uplink/Downlink
SO-50 145.850/436.795

AO-91/Fox1  435.170/145.980
CAS3H 144.350/437.200
PO-101 FM 437.500/145.900
AO-27 145.850/436.795
ISS/FM 145.990/437.800

Mode/Comments

FM repeater*/74.4/67.0
RadFxSat/Fox1B (In Sun Only)
Lilac-2 Check beacon 437.2
141.3 PL Check Sked

4 min limited passes

67 PL (Check ARISS Status)



Some satellites are
NTranspondeps

e
T/

Recelves a SEGMENT of one band (5200 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)

o To P

Vu Uplink: 145.900 7 146.000 MHz LSB/CW
Example for FO-29: | (Mode JADwnink: 435.800 i 435.900 MHz USB/CW
Beacon= 435.795/CW/12wpm and 435.910/PSK




Operational Transponder Satellites

Satellite Uplink/Downlink Mode/Comments

AO-7B 432.125-432.175 SSB/CW 50Khz/Inv
145.975-145.925

FO-29 145.900-146.000 LSB/CW 100 kHz/Inv
435.800-435.900 USB/CW

XW-2A 435.030-435.050 USB 30Khz/Inv
145.665-145.685 LSB

CAS4A 435.210-45.230 LSB 20Khz/Inv
145.860-145.880 USB

CAS4B 435.270-435.290 LSB 20KHZ/Inv
145.915-145.935 USB 20KHZ/Inv

HO113 145.885-145.855 LSB 30KHZ/
435.165-435.195 USB

JO-97 435.100-435.120 LSB 20KHZ/Inv

145.855-145.875 USB



Operational Transponder Satellites

Satellite Uplink/Downlink Mode/Comments

RS 44 145.935-145.995 LSB/Inv 60KHZ
435.610-435.670 USB

TO-108 (CAS6) 435.270-435.290 LSB/Inv 20KHZ

145.915-145.935 USB



OSCAR Satellites SerrOperational

Satellite

ISS

AO-7/B

Uplink/Downlink Mode/Comments

145.200/437.800 2m FM Voice Rpt
145.800 SSTV Imaging
144.490/145.800 Crew/Schools Region 2&3

432.125-432.175 CWISSB (sun light ops only)
145.975-145.925. (inVerting)

145.9775 Beacony Mode U/V TLM Beacon/CW
Launehed in 4/ Batteries Died 1981, came

back alive in"2002, operational in sunlight only.




Getting Started

EASY oOsat s olLoWw EartiBOrbit)d s
AFM Satellite: SO -50, AO-91
AHuman Spacecraft (ARISS)

Minimum Ground Station

A Dual Band Handheld (2m/70cm) full duplex mode

A Dual Band Arrow, EIk, or yagis

A Google Cheap Yagis i (find cheapyagi.pdf)
Articles by WA5VJIB Kent Britain in CQ Mag

A Mobiles listen on Vertical Antennas

SSB & CW Sats (Upgrade rig to SSB)
ASSB/CW AO -7B
ASSB/CW FO -29 100 Khz Bandwidth
ALonger, multiple QSOs because 50 Khz bandwidth
ASSB/CW CAMSATs XW -2A CAS-4A & 4B 30 Khz BW




AO-91 (AMSAT Fox -1B)

A Uv (Mode B) FM repeater
I Up Link: 435.240 Mhz 67 Hz
I Down Link: 145.960 Mhz

A 67 Hz tone turns on the
transmitter

A Low Earth Orbit/Non Polar,
orbits change each day

A 400-800 mW transmitter



SO-50 (SaudiSat1 -C)

A Vu (Mode J) FM repeater
i Up Link: 145.850 Mhz 67 Hz
I Down Link: 436.795 Mhz
i 145.850 Mhz. 74.4 Hz 2 Sec ON

A Uplink needs 67 Hz tone

A Not a polar orbit, so pass
times change day to day

A 250 mW transmitter



Minimal equipment needed
to operate the FM  Sats
- (Drew KO4I\/,IA Degjo)
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Hardware Store Special with
Armstrong Rotators
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A Small yagis, fixed ele\

iy
o

A70 cm preamp at the.

-



