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● Oakwood High School; Morgan Hill, CA

● 2U CubeSat; 7 Payloads

● Inspire students and provide learning 
opportunities

● Contribute to the development of new 
and innovative space technologies





Payloads

● Acoustic Spacecraft Mapping and Sounding

● Orbit Determination of Other SmallSats

● Cryptographic Ledgers in Space

● LCVR Waveform Generator

● Drawing “Shooting Star” Dispenser

● Camera

Material Science 
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Acoustic Spacecraft Mapping and Sounding
● Observes vibrations sent through spacecraft structure

○ Before, during, after deployment
● Used as alternative to switches and other sensors to determine state of satellite





Drawing “Shooting Star” Dispenser

● Drawings from local 5th-graders
● Active topic of design - orbital debris concerns
● Camera

Material Science Experiment

● Observes properties of various semiconductors in space
● Kits to disadvantaged schools around the country

○ Students to perform control experiments and 
compare results



CONOPS: Early Mission Phase

1. Released 
into space & 
waits 45 mins

2. Deploys 
antennas, 
starts 
telemetering

3. Attempts 
detumble

4. Awaits 
ground 
commands

5. Before further 
deployment: 
obtain control 
acoustics 
observations



Structure





Structure Analyses

● Static Structural
● Modal (frame and board stack)
● Random Vibration
● Upcoming: Internal Heat Transfer



Thermal / Electrical Overview



Burn Wire Deployment System



Avionics
Board Stack & Structure

On-Board Computer

Combined Payload Board (+ Camera 
& Acoustic Sounding boards)



● PC-104 Form Factor
● Based on PyCubed by Holliday

Board Stack



On Board Computer
● Recent discovery of ATSAMD51 microcontroller’s incompatibility with space environment 

(and positive radiation testing of RP2350)

● Stacking, connectors, access port. Most components on top; radio/GPS/connectors on bottom

● Novel discrete analog watchdog/supervisory circuit cycles power upon request, power 
anomaly, or failure of microcontroller to toggle a signal at correct rate



Combined Payload Board

● Original schematic and PCB design
● Subsystems

○ Material Science Experiment
○ Acoustic Spacecraft Sounding
○ Camera
○ Deployables
○ ADCS





Board Bringup

● Testing components of our 
custom boards

● Software Modules developed 
from scratch

● Raspberry Pi 02W to handle 
imaging



Radio/Telemetry
● GFSK-4800, 440MHz
● File transfers scheduled 

when over SatNOGS 
scheduled observations

● Sensor data is stored to 
the Telemetry Data Store 
(TDS)

● Telemetry frames
○ composed of critical 

parameters
○ followed by least-

recently telemetered 
parameters

NyanSat camera’s first photo



Power Supervisor Module

Power management
● Approximately twenty power 

domains in satellite with complex 
dependencies

● Power Supervisor subsystem keeps 
critical systems active when power 
is low

● Understands dependencies and 
properly sequences for user 
commands or scheduled activities

● Monitors and reports on battery 
and solar charging status



Thank you!

Questions?

nyansat.org
@OakwoodEngineering
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