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The Quetzal-1 
CubeSat:
Open Sourcing the 
Design for Guatemala’s 
First Satellite



So what is a “Quetzal”?
2025.05.30
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Guatemala’s National Bird

Sometimes also called:
La serpiente emplumada



What about a “Quetzal-1”?
2025.05.30

Quetzal-1 was Guatemala’s 
first satellite and Central 
America’s second.

A 10x10x10cm CubeSat, 
construction began in 2014 
and it was successfully 
deployed from the 
International Space Station 
in 2020.

It operated 211 days in orbit, 
from April to November of 
2020.
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Quetzal as a CanSat (2012) Quetzal as an idea (2014)
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How did we get to Quetzal-1?

Back then, Quetzal-1 wasn’t even in 
our minds.  But space was.

Two teams from UVG participated in 
the annual CanSat competition.
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One of our first renders of what the 
satellite could be.

We would end up making dozens of 
iterations on this.

First time we held it in our hands.

Also the first time we found out we 
needed to improve our machining 
capabilities. 🤭

Quetzal as a prototype (2015)
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Quetzal as a Transformer (2015) Quetzal as render (2018)
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How did we get to Quetzal-1?

More solar panels, more better (?)

We had some crazy ideas for a first 
satellite, definitely.
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Many things happened in 2017.

KiboCUBE being one of them and our 
launch being secured.

Now we had to hurry up and build it!

A fully-built, fully-tested CubeSat.

Ready to fly.

Quetzal as a satellite (2019)
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Quetzal as a flying machine

Among a worldwide 
pandemic shut-down, 
Quetzal-1 was deployed from 
the International Space 
Station on April 28th, 2020.

2025.05.30
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What about the hardware?



70% of the hardware was developed at UVG



Attitude Control & 
Determination



Antenna Deployment 
Mechanism



Electrical Power 
System



Payload

Camera

Motor

Filter carrousel



Ground Control 
Station



Vibrations Test 
Fixture



Thermovac Test 
Fixture
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ATMEGA328P 
embedded within each 
subsystem

❏ Subsystem 
monitoring & 
control

❏ Interface with 
OBC via I2C

❏ Arduino
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Software

GomSpace Nanomind 
A3200 based on AVR32 
MCU with RTOS

❏ Data collection
❏ Telemetry 

transmission
❏ System-level 

monitoring & 
control

On-Board 
Computer

Subsystem 
Microcontrollers

Software written by 
all undergraduate 

students!



The Open Source Software 
& Hardware Community 

Was Invaluable

❏ Hardware development based on 
openly-available designs, manufacturer 
recommendations & app notes

❏ Arduino-based software and open 
source libraries for subsystem 
microcontrollers

❏ Ground Control Station running 
GNURadio-based software

2025.05.30
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Hardware Flight Software
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How are we giving back to the community?

Hardware design for 3 
subsystems:
❏ EPS
❏ ADCS
❏ ADM
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Flight software for 2 
subsystems:
❏ EPS
❏ ADCS

Was very useful for ham 
radio operators tracking 
the satellite!

GCS Software
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All telemetry (and 
photos!) taken by the 
satellite while in orbit.

Telemetry

04
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3 peer-reviewed papers 
on subsystem design



2025.05.30

Sputnik 1
USSR
1957

Why build a satellite
in Guatemala?

Universidad del Valle de Guatemala
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Quetzal 1
Guatemala
2019



To teach children



It can be done



The first aerospace lab  in Guatemala



Or contact us at satelite@uvg.edu.gt

Thank you!
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Check out our 
GitHub profile to 
access all of the 
hardware we 
released!
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Annex



Quetzal-1’s data collection 
was crowd sourced!

2025.05.30
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Thanks to the amateur 
radio community and 
SatNOGS! April 28th 2020 @ 10:43 AM



Some quick examples!



We published bi-monthly articles in the 
most popular newspaper in Guatemala!
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