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Features 
 

 Lightweight 

 Low Power Consumption 

 Integrated Half-wave Dipole Antenna 

 Plug-n-play Setup 

 Transmit Indicator LED 
 
Introduction 
 
The Radio Bug is the first APRS radio transmitter developed specifically for high altitude balloon flight. It 
consists of a 250 mW transmitter, half-wave dipole antenna, and data cable combined into a single 
lightweight 25 g package. It takes less than 1 cubic foot of helium to compensate for the added weight 
of the Radio Bug! 
 
It is important to understand that the Radio Bug is not a standalone APRS solution but an add-on 
product to the Eagle Flight Computer. It relies on the Eagle Flight Computer for software configuration, 
power, GPS data, and other data of scientific value such as temperature and pressure. The Radio Bug 
and Eagle Flight Computer together make a powerful flight data recorder / APRS transmitter that 
eliminates the need for a separate APRS solution and APRS power source. This allows for a much lighter 
payload.  
 
The Eagle Flight Computer / Radio Bug transmits flight data once per minute over the APRS network 
allowing anyone with an internet connection to track their weather balloon flight. Because the Eagle 
Flight Computer boasts an unlocked GPS receiver, weather balloon payloads can be tracked the entire 
duration of the flight to altitudes of 80,000 meters (260,000 ft)! 
 
The Radio Bug was developed using the following guiding principles: 

1. Simple to operate by anyone with limited Amateur Radio experience and no APRS experience. 
2. Easy to integrate into any weather balloon payload. 
3. Weigh less than 30 g, including antenna, data cables, power connectors, etc. 
4. Require no more than 4 AA batteries for power. 
5. Should not stress / abuse the APRS network at altitude: 

a. Rf output no more than 300 mW. 
b. Transmit interval no less than once per minute. 
c. Maximum path of WIDE1-1. 

 
Specifications 
 
Weight     25.0 g 
Dimensions    49.4 x 24.1 x 7.7 mm (not including antenna) 
Operational Temperature Range -60 to +60 C 
Standby Current   1 mA 
Transmit Current   120 mA 
Supply Voltage    6.0 to 9.0 V 
Integrated Antenna   Half-wave Dipole 
RF Output    250 mW 
Frequency    144.390 MHz 
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IMPORTANT - If you are not familiar with how the APRS network functions, we recommend you first 
read our Understanding APRS tutorial. 
 
www.highaltitudescience.com/pages/understanding-aprs 
 
Callsign and SSID 
 
Your callsign is set by editing the TX.txt file on 
the micro SD card. When the Eagle Flight 
Computer is powered on, it first determines if 
the EAGLE.txt and TX.txt files already exist on 
the micro SD card. If they do not, the flight 
computer creates these two files. The EAGLE.txt 
is the file to which flight data is recorded every 
six seconds. The TX.txt file contains basic setup 
information for transmitting live data. To configure your callsign, simply remove the micro SD card from 
the Eagle Flight Computer once it has created these two files and insert it into your computer’s card 
reader. Open the TX.txt file and replace “MYCALLSIGN” with your own callsign in the first line of the 
TX.txt file. The SSID defaults to 11 which is the SSID designated for balloons and spacecraft. The SSID can 
be changed if desired by editing the SSID in the second line in TX.txt file. The SSID can be any value 
between 0 and 15. Save the changes and insert the micro SD card back into the Eagle Flight Computer. 
Remove power from the flight computer and power it back on (forced reboot).  The Eagle Flight 
Computer will only recognize changes to the TX.txt file during reboot. 
 
After reboot, the flight computer will transmit APRS data once per minute under the provided callsign. If 
the Radio Bug is plugged into the Eagle Flight Computer, its indicator LED will also light up once per 
minute while the Radio Bug is transmitting. The flight computer will also record your callsign in the data 
header of the EAGLE.txt file before recording any data entries. 
 

 
 
 
 
 
 
 

http://www.highaltitudescience.com/pages/understanding-aprs
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Transmit Timeslot    
 
The Eagle Flight Computer saves data to the micro SD card once every 6 seconds (ten times a minute to 
keep things easy). The timeslot at which data is saved to the micro SD card is based on the GPS clock, 
either at the 0, 6, 12, 18, 24, 30, 36, 42, 48, or 52 second of each minute. When the computer is 
powered on, it waits for the next timeslot at which it needs to save data before saving its first entry to 
the micro SD card. The timeslot of the first entry is also the timeslot at which the flight computer will 
transmit APRS data each minute. This allows for up to ten payloads to be flown simultaneously in the 
same geographical area, each with their own transmit timeslot. Once the flight computer has been 
powered on and has saved a few entries to the EAGLE.txt file on the SD card, remove the micro SD card 
from the Eagle Flight Computer (do not turn it off) and insert it into your computer or laptop’s SD card 
reader. Find the timeslot of the first data entry. In the example below, the timeslot of the first data entry 
is the 54th second of 18:46. Your Radio Bug will therefore also transmit at the 54th second of every 
minute. If you want to change the timeslot, wait until the Radio Bug LED indicates transmit. Power the 
flight computer off and immediately back on. This will move your timeslot forward either 12 or 18 
seconds (the computer takes approximately 10 seconds to reboot).  
 

 
 
Path    
 
Because the line-of-sight footprint for a weather balloon payload flying at altitude is large, (see outer 
circle on map below) it is generally accepted that an APRS transmitter on a weather balloon payload 
should either use no path (digipeaters will not repeat the packet) or at the most WIDE2-1 (digipeaters 
will repeat the packet one time). If hundreds of digipeaters across multiple states within your payload’s 
line-of-sight are all trying to repeat the same packet multiple times, the APRS network within a large 
portion of the US can become overwhelmed. However, when your payload is close to the ground, either 
immediately following launch or just before landing, its line-of-sight footprint is much smaller. At these 
lower altitudes, where it is possible your payload does not have direct line-of-sight with an IGate, it is 
advantageous to use fill-in digipeaters. To get the best of both worlds, the Eagle Flight Computer 
changes the path based on altitude: 
 
 Altitude   Path   Path Description 

Under 3000 m   WIDE1-1, WIDE2-2 Packet repeated up to three times. 
Between 3000 and  5000 m WIDE2-2  Packet repeated up to two times. 
Above 5000 m   WIDE2-1  Packet repeated up to one time. 
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At 92,000 ft, the weather balloon’s line-of-site footprint (outer circle) below covers significant portions 
of 9 different states. The entire APRS network in the Southwest would be disrupted if the payload’s 
APRS tracker used multiple hops in its path setting. 
  

 
 
 
Installation 
 
IMPORTANT – when plugging the APRS transmitter data 
cable into the S1 servo header, it is important not to plug it 
in backwards. Doing so can damage both your flight 
computer and APRS transmitter. The white wire should be 
on the inside and the black wire should be on the outside 
(red in the middle).  
 
Installing the Radio Bug into any weather balloon payload 
equipped with an Eagle Flight Computer is painless. Simply 
plug the Radio Bug’s data cable into the Eagle Flight 
Computer’s S1 servo header and suspend the Radio Bug 
beneath your payload by its own data cable. The data 
cable should also be secured to the structure of your 
payload with epoxy, a zip tie, electrical tape, etc. 
 
The Radio Bug’s antenna may have become slightly bent during shipping. Make sure the antenna wires 
are straight and point in opposite directions. When suspended below the payload, your Radio Bug’s 
antenna should be horizontal with the ground plane. 
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Pre-launch Check List 

 Eagle Flight Computer is operating correctly (refer to Eagle Flight Computer manual). 

 Only Energizer Ultimate Lithium AA batteries are installed in battery pack. 

 Transmitter is plugged into the S1 port on the Eagle Flight Computer with white wire on the 
inside and black wire on the outside. 

 Tugging on the Radio Bug does not cause it to separate from the payload. 

 LED on transmitter lights up once per minute. 

 Callsign in EAGLE.txt file data header has been verified. 

 

Tracking 

After your payload has climbed a few hundred meters and has line-of-sight to surrounding digipeaters 
and IGates, go to the following website: 

aprs.fi 

In the Track callsign: box, enter your callsign followed by the “-“ symbol and SSID.  For example, if your 
callsign is MYCALLSIGN and your selected SSID is 11, enter “MYCALLSIGN-11” and click Search. Your 
payload’s position will be displayed on the Google map along with a data field showing your payload’s 
current altitude and speed. 

 

http://aprs.fi/
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Important Notes 

1. The Radio Bug is a line-of-sight transmitter. When at ground level, it is very unlikely that 
surrounding digipeaters and IGates will receive your APRS packets.  Your payload may have to 
climb a few hundred meters before surrounding digipeaters and IGates are able to receive your 
signal. A transmitter that is powerful enough to work at ground level will overwhelm the APRS 
network with its powerful signal at higher altitudes. It would also require a much larger and 
heavier power source. 

2. Make sure you only use Energizer Ultimate Lithium batteries to power your Eagle Flight 
Computer / APRS Tracker. Other brands cannot handle extreme cold. 

3. Do not use a micro SD card in your flight computer that is larger than 8 GB. The Eagle Flight 
Computer is not designed to manage high-capacity micro SD cards. Even a 250 MB memory card 
would be adequate for saving multiple days of flight data. 


