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Disclaimer

I’m pretty new to this satellite stuff too!  The following brief 
is based on what I have learned and experienced over the 

past year or so…
-Joe
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Agenda

• Overview
• Satellite Basics
• Resources
• “Birds” (Satellites)
• Modes
• Equipment
• Location Considerations
• Getting on the Air
• Basic Digital Ops with ISS
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Overview

• Satellite ops are a “niche” activity like DX-
positions and SSTV

• Very challenging and fun!
• Completely dependent on the satellite 

schedules
• Windows of opportunity for satellites in 

Low-Earth Orbit (LEO) is less than 10 
minutes

• Virtually all Amateur satellites are in LEO

• You can get started with a modest 
investment

• Good News:  Much of the equipment you 
probably already own!
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Satellite Basics
• Orbits

• LEO: Low-Earth Orbit
• MEO: Medium Earth Orbit
• Geosynchronous Orbit (GSO) & Geostationary Orbit (GEO)
• Polar, Sun-Synchronous (SSO) & Highly Elliptical Orbit (HEO)

• Modes
• SSB, CW, FM, BPSK

• Output Power of Satellite
• Except for ISS (up to 25 watts), most AMSATs power output is a fraction of a watt

• Uplink/Downlink always on different bands for voice
• Sometimes the same frequency for digital
• Satellite Transponders

• https://www.onallbands.com/satellite-basics-part-3-upgrading-to-the-linear-satellites/

• Satellites Identifiers
• Name, Abbreviation, NORAD ID (Best!)

• Satellite “Cube”
• “1U” = 10cm3 (4” cube)

• Effects of Doppler Effect on frequency is significant
• Requires CAT control or multiple frequencies loaded in memory

• Satellites work best with Circularly Polarized antennas
• Typical Yagi antennas are linearly polarized
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Resources
• Web-Sites

• N2YO (https://www.n2yo.com/?s=25544)
• Best satellite web-site ever!
• 10 day look-ahead for satellite tracking based on your position

• AMSAT.org (http://www.AMSAT.org)
• Ham Satellite organization and good clearing house for satellite status

• ARISS.net
• Digital communications data with ISS presented on the Web
• Provides another source to confirm an ISS contact

• YouTube: Lots of videos on the subject
• Apps

• GoSatWatch
• Satellite schedules based on your position

• SkyView
• View satellites & planets on your smartphone by pointing in their direction

• Software
• UISS (https://www.qsl.net/on6mu/uissdownload.htm)

• International Space Station specific software for digital ops
• Easy Term, Sound Modem

• GreenCube Terminal and TNC
• MEO satellite. Has not been active lately
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N2YO.com
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AMSAT Status Page
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UISS
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ARISS.net
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Amateur 
“Birds” 
(Satellites)

• SPACE STATION: FM Voice and Data
• GREENCUBE (IO-117): MEO, Digital
• XW-2B: 9k6/19k2 GMSK/CW
• FOX-1B (RADFXSAT AO-91): FM 
• DOSAAF-85 (RS-44): SSB, CW
• SAUDISAT 1C: FM Voice
• JY1SAT (JO-97): 1200bps BPSK SSB CW
• DIWATA 2B (PO-101): FM, CW
• HADES-D: 50/300/1k2-9k6 FSK FM CW
• FUNCUBE 1 (AO-73): 1200*bps BPSK SSB 
• OSCAR 7: Launched in the 70’s – Still works! SSB, 

CW
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Modes
MODE PRO CON

Voice (FM) • Minimal equipment
• Relatively easy to monitor

• Very busy!
• Tough to get a QSO

Voice (SSB) • Easy to hear conversations • Requires a multi-mode rig
• Effects of Doppler very 

pronounced

Digital • Highest probability of 
successful QSO

• More “forgiving” than voice
• Provides a written record of 

QSO’s

• Additional modem (SignaLink) 
or modern rig required

CW • Very effective transmissions • Effects of Doppler very 
pronounced

• Not many participants
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Equipment
• Rigs

• FM V/UHF for International Space Station (ISS)
• Modern multi-mode rigs with CAT control (FT-991A)

• Antennas
• Simple 3 element VHF/ 5 Element UHF to get started (~$100 on Amazon)

• Lot of on-line plans to build you own
• Arrow

• More expensive but much better antenna (~$200 with duplexer)
• Less expensive options available

• Circularly Polarized Antenna ($$$)
• Software

• CAT control software
• Ham Radio Deluxe (HRD)

• Digital Interfaces
• HRD ($$$)
• UISS (Free!  More features with a donation)

• Antenna Control
• HRD
• Home-Brew software
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Location 
Considerations
• Clear view of the sky is essential
• Obstructions are usually 

problematic at lower antenna 
elevations

• Satellite QSO’s at higher 
antenna elevations (45 degrees 
or higher) are easier but don’t 
offer the best DX

• Lower antenna elevations 
(below 30 degrees) are better for 
DX

• Satellite “on the horizon”
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Getting On The Air
• Listening to the ISS

• Simple hand-held
• Hold it over your head with antenna parallel to the ISS
• Shift frequencies based on satellite position (Doppler)

• See “Chirp” slide

• Operating with ISS
• Hand-held with a 3/5 element V/UHF antenna

• Cheap antenna from Amazon
• Arrow Antennas (https://www.arrowantennas.com/index.html)
• Physically “Twist” antenna to compensate for linear polarization

• Handheld? (Maybe!)
• V/UHF mobile or Base station (20+ watts)? (Sure!)
• CAT capability helps but preset frequencies can work
• FM Voice is a “Food-Fight”

• Good technique is to record the event audio on smart-phone for 
later analysis

• Digital is a less of a food-fight and has built-in 
documentation
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Getting On The Air

• Robust Capability
• Rig with CAT, multi-modes, 50+ 

watts (Yaesu FT-991A)
• Controlling software for 

Doppler and Antenna Position
• Ham Radio Deluxe
• Home-Brew Satellite 

Tracking Software
• Directional Antennas with 

Tracking mechanism
• Circularly Polarized 

Antennas
• Equipment is commercially 

available but $$$
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Basic Digital Ops with ISS
• Use UISS software

• Use “RS0ISS” call-sign

• Break squelch
• Focus on Satellite apex

• You’ll only have a minute or 
two to make a contact

• 436.8 MHz
• No Doppler correction

• Slowly move and “Twist” 
antenna for best signal

• Send “CQ” and/or respond 
to stations that show on 
map

• Right-Click functionality in 
UISS

• Check ARISS.net for 
confirmation
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Chirp Entries
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Questions?
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