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How satellites operate like  
single channel repeaters  

Å Retransmit what they ñhearò 

  

Å Have Optimized Receivers, Transmitters, Antennas 

 

Å Great Location!   

 

Å Allows Communications Over Great Distances 

  



Satellite Characteristics Differ  

Å Size and mass 

Å Digital/Analog  

Å Orbital Parameters 

Å Frequencies Utilized  

Å ñPayloadò 

 
 



Available Satellite Bands 

Å Bands Exist from 15 Meters to 24 GHz 

ï Set by International Convention 

ï Not all Amateur Bands allocated for Satellites 

(e.g. 6 Meters, 220 MHz) 

Å 70 cm/2M Most Often Used 

Å Various óModesô  

Å There is a shift towards Higher Frequencies 



Essentially Three Types of 
Amateur Satellite Operations 

ÅAnalog FM Repeater operation 
 
ÅAnalog SSB/CW Transponder operation 
 
ÅDigital Operation 
 



A Wide Variety of Satellites  

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

  
Å  Digital Store and Forward 
 
Å  FM Repeater   2 Meter/435 MHz 

 1.2 GHz/2.4 GHz 
 
Å  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 N0V 2013           20 KHZ CW/SSB Trnspndr  
Transponder on only when Sat in eclipse. Telemetry in Sun 
 
SO-50  20 DEC 02  2M/70cm FM repeater 
AO-85 (FOX-1A)                         70cm/2M FM repeater  
XW-2A            Transponder         70cm LSB/2m USB/CW 
XW-2B            Transponder         70cm LSB/2m USB/CW 
XW-2C            Transponder         70cm LSB/2m USB/CW 
XW-2F            Transponder         70cm LSB/2m USB/CW 
EO-79             Transponder         70cm LSB/2m USB/CW  
 



OSCAR Satellites Semi -
Operational  

 
Satellite Launch  Comments 
 
ISS     2m digi, 2m simplex, 
     70cm/2m cross band  
              repeater, BB 
 
AO-7  15 NOV 74  CW/SSB (sun light ops only) 
 
HO-68           Dec 2009               Telemetry only  
 
LilacSat-2    Transponder sporadic   2m up 70cm down 
 
 



Some satellites are  
 ñTranspondersò 

Å Receives a SEGMENT of one band (50-200 kHz)  

Å Retransmits EVERYTHING it hears on another band 

Å Inverting & Non -inverting Transponders   

ïFM Sat Retransmit one station (up 2m/dwn 70cm) 

ïInverting retransmits low receive frequency at 

high transmit frequency (and inverts USB to LSB) 

 

Mode B Uplink: 435.225 - 435.275 MHz LSB/CW 

Mode B Downlink: 145.875 - 145.925 MHz USB/CW 

VO=Carrier 145.940/PA=CW Msg at 145.860 Mhz.  

Example for VO-52: 



How satellites differ from  
Repeaters  

Å Have a Moving Footprint!   

ï Location Changes / Availability Varies 

ï Frequency Changes due to Doppler Shift 

Å Full Duplex  

ï Simultaneous Uplink and Downlink on Different     

Bands   

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

Å ñWorld Wideò Coverage 



Satellite Orbits  

ÅLEO (Low Earth Orbit) 

 

ÅGeostationary 

 

ÅHEO (High Earth Orbit) 



Nova  



ORBITRON 



SatPC 32 



AMSAT also provides online 
predictions 



When are the satellites available? 

ÅAnswer: nearly all the time.  



 
  Live OSCAR Satellite Status 

Page  

 

Dave Carr KD5QGR/AMSAT 

www.amsat.org/status  



Getting Started  

 EASY ósatsô FM Birds (Low Earth Orbit)  
Å FM Satellites: SO -50  
Å Human Spacecraft (ARISS)  

 

Minimum Ground Station : 
Å Dual Band Handheld (2m/70cm) full duplex mode  

Å Dual Band Arrow, Elk yagis or high gain whip antenna  
 

Å SSB & CW sats  
 
Å SSB/CW AO-7 
Å SSB/CW FO-29 Satellites (Japan) 
ÅAnd the new Chinese satellites 

Å Longer passes, multiple QSOs because 50+ kHz bandwidth some   
have more narrow bandwidth.  
 

 



Fixed Station Requirements 

ÅSmall yagis, fixed elevation, TV rotor  

 

Å70 cm preamp at the antenna 

 

ÅSatellite radio or two radios 

 

ÅLow power 

 

ÅOptional computer control of rotor and Doppler  



Minimal equipment needed  
to operate the FM sats  

Å Dual band handheld 

Å Arrow antenna 



Amateur Radio on the ISS (ARISS) 

ÅVoice operations 

Å    2M and 70cm 

 

ÅDigipeater 

 

ÅCross-band repeater 

 

ÅSchool contacts 

   

Å SSTV/HamTV 

 

 



ISS digipeat map at 
http://www.ariss.net/index.cgi  



SSTV from the ISS 

2M FM downlink, ROBOT 36 format 



Bill McArthur, KC5ACR 

ÅExpedition 12 

 

Å37 school contacts 

 

Å>1755 general contacts 

 

Å130 DXCC entities 

 Bill using the on-board D-700A 



AO-7 
ÅLaunched in 1974 

 

ÅCame back to life in 2002 

 

Å100 kHz bandwidth  

 

ÅGreat coverage area,  

Åeastern US to western Europe/Africa  

Å1450 km altitude 

 

ÅRandomly comes up in Mode A or Mode B 
ï2M USB uplink, 10M USB downlink (Mode A)   or 

ï70cm USB uplink, 2M LSB downlink (Mode B) 

 


