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TOPICS

• Brief History of Amateur Satellite Communications
• Basic Satellite Access, Operations, and Modes
• Why Satellite? And What’s New and Coming Soon
• Amateur Satellite Configuration Comparisons
• What is S.A.T.?
• Typical S.A.T. Controls and Options
• What is Was Greencube?
• Greencube Operations
• Greencube Software
• Greencube Operations Examples
• Horus Amateur 4FSK UHF Payload Tracking
• Questions?
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KN4GDX OPERATING CONTEXT

Starlink
LAN

‘Shack’ Home Shack/ 
Basement

Tranceivers
IC-7610 (All mode)
IC-9700 (All mode/DStar)
(IC-7100) (All mode/Dstar)
(FTDX-1200)
(TS-950SD)
AT-578 (DMR/FM) & HTs
DR-CS25T (220MHz/FM)
IC-2730/FTDM-400 VHF/UHF/FM/Fusion

SDR
SDRPlay Duo
n-RSP-ST
RX-888
3*RPI/RTL (NOAA/HAB)
SDS200
RPI/Aero

Antennas
2*80-10M OCF
60-15M OCF
200’ ‘HF5V’
LEO-Pack
2*Scanner
4*VHF/UHF Vert
6M Rotor-Hor Yagi
VHF/UHF Rotor-Hor Yagi
VHF/UHF Rotor-Vert Yagi
220MHz Rotor-Vert Yagi
220MHz Vert
900MHz Vert
900MHz Vert-Yagi

Remote Applications
RS BA1v2 – Multiple Instances
ProScan
Horus/SSB Sound Modem
UISS/FM Sound Modem
RX-SSTV
SDR Connect (n-RSP-ST)
SDR Console
SDR Uno, etc.
SondeHub Tracker
SondeHub Amateur Tracker
FLDigi/WSJT-X

Micros, Portable & HTs
Dstar, Fusion, DMR DV HTs
7*RPI PiStar/WPSD
IC-705 & Xiegu 100W HF Amp
Xiegu X6200 GoKit
IC-5100 GoKit
IC-2730 GpKit
DigiPi (in work)

Infrastructure
4*Win10/11 Desktop
Android Tablets, Phone
Low End Beelink Linux/GR
High End Beelink Win11/Linux
13KW Generator

Connection
RS-BA1v2

SDR Connect
R-VNC
VNC

ProScan
.

Infrastructure
Rotors/Controllers
3*Bodnar GPS Reference
Tripods/Experimental Antennas
HamSticks
Portable/Mobile Antennas - VHF/UHF/HF
Win11 – 3*Desktop/VNC + Beelink R7/16GB/R-Win11/R-VNC
Winlink/WSJT-X/FLDigi/UISS/N1MM/JS8Call/SDR 
Console/VarAC/HDSDR/etc.
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VERY BRIEF HISTORY OF AMATEUR SATELLITE 
COMMUNICATIONS

• OSCAR Association Formed in 1960
• Orbiting Satellite Carrying Amateur Radio

• OSCAR-1 Launch 12 Dec, 1961

• Hundreds of Low Earth Orbiting Satellites Since

• A Few ‘High Altitude’ Satellites
• Phase 3-D in Mid-90s – Molniya, or Highly Elliptical Orbit

• Recent Q-100 Geosynchronous Hamsat over Eastern Hemisphere

• Strong Desire for US/Western Hemisphere High Altitude Capability
• AmSat GOLF – Greater Orbit, Larger Footprint

• Plans Currently Underway

• SmallSats, MicroSats, and CubeSats Proliferate Today
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BASIC SATELLITE ACCESS, OPERATIONS, AND 
MODES

• Access and Planning Tools Proliferate

• Ephemeris and Access Time and Geometry

• Satellite Doppler and Frequency Controls

• Antenna Rotor and Transceiver CAT Controls

• Uplink and Downlink Diversity Across 
HF/VHF/UHF/+

• Modes:  FM, SSB, CW, Packet, Digital – FT8/4, SSTV, 
etc.

• International Scope and Participation – ISS, etc.

• Amateur Organizations, Universities, Governments

• Cost of Launch and Deployment Drives Smaller 
Form Factors
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WHY SATELLITE?  WHAT’S NEW?

• Radio Amateurs Want to be Part of Every Novel Technology
• Strive for Advanced Technology and Techniques

• Enhanced Geographic Access
• Low Power and Efficient, High Gain Antennas
• Limited HT ‘Rubber Duck’ Capability – Even ISS SSTV
• Advancements in Educational Programs at Middle School and 

University – Strong ISS/ARISS Programs and Participation
• Now:  Available and Growing High Altitude/Long Duration 

Contacts via IO-117/Greencube, Q-100, GOLF, etc.
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TYPICAL CONFIGURATION – ‘SHACK’ COMMON

VHF/UHF COAX
ROTOR CONTROLS

USB

USB

SATPC32

CONTROL
CABLE

ERC-M ROTOR
CONTROL
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TYPICAL CONFIGURATION – ‘REMOTE’ S.A.T. 

VHF/UHF COAX
ROTOR CONTROLS

CONTROL
CABLE

REMOTE CONTROL

POWER AND GPS

WAN/LAN
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WHAT IS S.A.T. (CSN TECHNOLGIES)?

• WiFi Enabled Complete Solution
• Access Prediction and Satellite Pass Geometry
• Complete Rotor and Radio CAT Control
• Integrated GPS and USB Interfaces
• USB/5V Operation
• Standard Yaesu Rotor Interfaces

• Comparable Cost to Common Alternatives
• $150-$300

• Easily Available and in Broad Use (DX Engineering, 
…..)

• ‘Tailored’ for ‘Common’ Icom/Yaesu Satellite Shack
• Alternatives TBD
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TYPICAL S.A.T. CONTROLS AND OPTIONS
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TYPICAL S.A.T. CONTROLS AND OPTIONS
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TYPICAL S.A.T. CONTROLS AND OPTIONS
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WHAT IS WAS GREENCUBE?
• 2022 Launch – Sapienza University, Rome

• European Space Agency (ESA) Launch Vehicle

• Medium Earth Orbit – 4 Hour, i=70deg

• Provides 70+ Minute Access

• Trans-Continental Contacts

• Multiple Daily Visibilities from US, Global

• Amateur Packet Payload

• Real Time; Store/Forward

• USB, 435.310 MHz

• Simplex, +/- Doppler 

• Uplink and Downlink Correction is Critical

• Fall of 2024 – Greencube/IO-117 Fails
• https://amsat-uk.org/2024/09/15/greencube-io-117-update/

• 5500KM a.s.l – Top of lower Van Allen Belt – Impacts of SC25

‘3U’ CubeSat

P ~ 4 hours
e ~ 0 degrees
5500x5500 KM a.s.l.
I ~ 70 degrees

https://amsat-uk.org/2024/09/15/greencube-io-117-update/
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 GREENCUBE SOFTWARE AND OPERATIONS

• Greencube Terminal – by OZ9AAR
• Sound Modem – by UZ7HO (ssb.v9)
• 1200 Baud Packet
• Color Coded Message Reporting
• CQ, MyTX, To Me, etc

• Contact Quality Statistics
• Contact .CSV Export
• Live QSO Viewer
• Debug and Monitor Logs

Numerous Packet Radio
Enhancements
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GREENCUBE REMOTE ACCESS EXAMPLE

Link Quality
Orbital

InfoContact Setup

SoundModem

Real Time Traffic
And Telemetry

Cumulative Calls

RS-BA1
Remote Access

IC-9700

Stats
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GREENCUBE OPERATIONS EXAMPLES

18.04.23 14:30:23.889 W5HRH CQ EL29ft RX:5
18.04.23 14:30:26.250 W5HRH CQ EL29ft RX:5
18.04.23 14:30:35.571 LU4FTA W5HRH Hi, 599 FF96 Qsl? RX:1
18.04.23 14:30:36.685 Telemetry: eps/obc/radio 
boot=157/4363/497, Vbat=8.279V
18.04.23 14:30:42.185 N9ZTS CQ EN82 RX:0
18.04.23 14:30:47.535 FG8OJ CQ FK96 RX:0
18.04.23 14:30:56.411 W5HRH LU4FTA 599 de Rudy, EL29 RX:5
18.04.23 14:31:02.589 LU4FTA W5HRH ur 599 qso 
logged ,LoTW TNX 73!! RX:1
18.04.23 14:31:03.262 KG0D CX1AA R CN88 RX:0
18.04.23 14:31:08.300 LU4FTA W5HRH RRR TU 73!! RX:1
18.04.23 14:31:09.581 LU4FTA W5HRH RRR TU 73!! RX:1
18.04.23 14:31:21.845 Telemetry: eps/obc/radio 
boot=157/4363/497, Vbat=8.298V
18.04.23 14:31:27.632 W5HRH LU4FTA TNX de Rudy EL29 RX:5
18.04.23 14:31:31.135 W5HRH LU4FTA TNX de Rudy EL29 RX:5

Argentina Working
US - W5

France
Calling CQ

Telemetry
90 Sec Interval
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HORUS AMATEUR 4FSK UHF PAYLOAD TRACKING
• Horus Payload is Unique Among High Altitude Balloon Payloads
• Majority of Amateur HAB: 

– APRS (Link into -IS via Hundreds of G/Ss, e.g. W4VA-13)
– WSPR – on various HF bands

• Horus – Rare, but Increasing; Often Ride-Share with Science HABs
– UHF ~ 431-434 MHz
– 4FSK Modulation
– Rx via SoundModem -SSB & Reporting via Horus App

• All Amateur HAB Methods and Reporting on 
amateur.sondehub.org
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HORUS EXAMPLE CAPTURE
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RECEIVING AND REPORTING HORUS

• Equipment Requirement is Simple

– SDR, or any UHF SSB Receiver
– UHF Antenna – Some Use a Simple ¼ Wave Vertical
– Horus Software for Demodulation and Reporting

● https://github.com/projecthorus
• Watch amateur.sondehub.org for Activity; or Engage Users
• Fine Tune on UHF to Get Signal into Pass Band

– Online Reports are Generally Filter-Center
– Take Advantage of Locations, View Angles, etc.
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RECEIVING AND REPORTING HORUS - WEBSITE
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SERENDIPITY STRIKES!  06 MARCH LAUNCH
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FINALLY SNR ABOVE 0DB

• Tracking on Horus SSB

– 1.5-3KHz Filter
– -8db is Possible

• NOAA RS41, DFM17

– +7 to +8 Lower 
Limit

– Narrow FM

• ‘ZOX and ZOW’ Same 
Payload with RS41 
Platform
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TRACKING DETAILS AT +2.2DB SNR

10 Sec Intervals

10 Sec 
Intervals
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KB3ZOW TRACKING 
HISTORY
• Four Hours Tracking

• KN4GDX Consistent

– Disadvantaged
– Low Elevation
– Horizon Blocking
– Range -8 to +2 SNR

• Detailed Data Sets for All 
Tracking Events
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DOWNLOAD FOR DATA JUNKIES
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Thankyou!

Questions?

Bruce, KN4GDX

kn4gdx@gmail.com

https://maps.findmespot.com/s/YRP2#live/assets

Where It All 
Ended …..
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