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Who is AMSAT?
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The Radio Amateur Satellite Corporation, or 
AMSAT, is a worldwide, volunteer, not for profit 
educational and scientific organization that has 
been designing, building and launching small 
satellites since 1961.

These satellites have typically been used by 
amateur radio operators for voice 
communications.

Some included digital packet communications 
and slow scan television 
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FOX Series  –  Five 1U CubeSats 
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First launched 2015 and carried experimental university payloads.
AMSAT designed radio modules are used in many university CubeSats.



What is a CubeSatSim?
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A low-cost ($400) fully functional 
satellite used to teach basic 
assembly skills, principles of 
satellite operation, UHF radio 
communications using the most 
common transmission modes and 
the interpretation of telemetry 
data.  
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What is a CubeSatSim?
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Uses a 3-board stack (from top): solar board w power sensors, 
radio board with payload computer, battery board with Raspberry Pi 
Zero 2 flight computer attached underneath.
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CubeSatSim Unique Features
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 Two processors: flight & payload

 Six solar panels, each with voltage & current monitoring

 Expandable payload via I2C sensors with QWIIC cables

 Raspberry Pi camera

 Two UHF radios using 5 telemetry modes

 Open Source hardware and software on GitHub

 Open Source Raspberry Pi / RTL-SDR ground station

 Loaners available for educators and demonstrators
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Available as a No-solder Kit
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Easy to assemble

Assemble stack using stand-offs

Assemble 3D printed frame

Install stack and camera in frame

Plug in solar panel connections

Secure solar panels to frame

Attach antennas

Can be disassembled for use
  by another class

Full instructions and videos on Wiki
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Ground Station Software
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FoxTelem for Windows, Mac & Linux receives, decodes, 
visualizes and records telemetry data from Fox CubeSats 
via a $25 RTL-SDR
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Ground Station Software
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Ground Station for Raspberry Pi

Pre-built Software Stack (Fox-in-a-Box)

Flash to SD card or install on your own
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Software:

FoxTelem

Direwolf

QSSTV

OpenWebRX

CubicSDR

RTL-TCP

Gpredict

KLATracker



Loaner Kits Available
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  Includes CubeSat Simulator, ground station, turntable,
    LED lamp

CubeSatSim Project



Classroom Activities
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Classroom Activities
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 CubeSat Radio Communications

 Solar Cells & Power Management

 CubeSat Orientation & Spin Rates

 STEM Payload Sensors

 Software Enhancements 
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CubeSat Radio Communications
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 CubeSat 
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CubeSat Radio Communications
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Command & Control

Radio listens and responds to DTMF tones

Currently used to switch between transmission modes

Can be used for other satellite functions in the future 

APRS relay

Retransmits received APRS packets

Demonstrates communications between CubeSats

Audio & voice capability for future applications



Solar Cells & Power Management
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 Measure and record differences in solar panel output

 Measure battery voltages and currents

 Measure power consumption and generation under different 
levels of sunlight

 Determine when processor will shutdown

 Determine how long CubeSat will operate in eclipse

 Observe voltage and current changes as CubeSat enters and 
leaves eclipse

 Determining solar panel failures or performance issues
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CubeSat moving from sunlight 
to eclipse 



CubeSat Orientation & Spin Rates
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 Determine orientation using accelerometer

 Determine orientation using solar cells

 Determine spin rate using gyroscope

 Determine spin rate using solar cells

 Determine camera direction

 Simulate mission scenarios
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Calculate spin rate and orientation 
from solar panel outputs



STEM Payload Sensors
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 Easy to add sensors via QWIIC plug-n-play cabling system

 IR / UV / spectral sensors

 Environmental sensors

 Displays and servo controllers

 Programming is done on the simpler Pi Pico microcomputer

 GPS support is available

CubeSatSim Project



Software Enhancements
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  Flight Software 

  Power sensor calibration

  Active power management (transmitter control)

  Automatic communications mode switching

  Improved camera scheduling

  On-board storage of sensor data

  Scheduled transmission of sensor data
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CubeSatSim Project Team
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Q & A
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Contact Fredric at fraab@collegeofthedesert.edu
or FredricRaab@yahoo.com

 
https://CubeSatSim.org

https://www.amsat.org

https://github.com/alanbjohnston/CubeSatSim/wiki



Extra Slides Follow
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