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OVERVIEW

• NASA IMAP Student Collaboration and the 3UCubed CubeSat

• Software Requirements

• CD&H Overview

• Instrument Software and Testing

• Student Work on F’

• F’ VS SDK
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Project Overview

• Partnership between 3 

Universities with 

diverse student 

enrollment:

Howard University, 

Sonoma State 

University and 

University of New 

Hampshire

• Collaborate to 

design, build, test 

and launch 3U 

CubeSats3UCubed: 3 Universities;  3U CubeSats;  Upwelling, Uplifting 

Undergraduates

Program Goals

We aim to compliment 
NASA’s IMAP mission 
science research, 

1

• develop a hands-on 
research experience 
for students, 

2

• and contribute to 
diversifying space 
science.
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NASA’s IMAP Student Collaboration: 3UCubed



CUSP AURORA

Credit: NASA/Joy Ng

Mission Science

To determine how Earth’s 

polar upper atmosphere (‘the 

thermosphere’) responds to 

the solar wind and dynamic 

magnetic fields.



INTERACTIVE VIRTUAL PRESENTATION WITH STUDENTS

YOU WENT TO THE

JAMBOARD

(SLIDE 7)AND CIRCLED THE

CUSP AREA. 
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C&DH REQUIREMENTS

● Software shall interface with 
the onboard hardware, 
including commands to the OBC 
and telemetry downloads

● Software shall interface with 
the Ground Station Equipment 
hardware. 

● The subsystem or component 
ICDs shall include software ICDs. 
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C&DH HARDWARE BLOCK DIAGRAM
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C&DH SOFTWARE BLOCK DIAGRAM
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TESTING INSTRUMENTS
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● Quick Tests
● Functional Tests
● (Future) Operational Tests



F’ STUDENT WORK

• 3 page implementation

• Current tasks

• Working with JPL
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TUTORIAL 1

• Getting started with hardware: 

STM32 microcontroller

• Develop and flash firmware

• Learning how to configure 

interfaces
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TUTORIAL 2

• Program Real Time Clock (RTC) on 

FreeRTOS

• Configure oscillators and power 

supply
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TUTORIAL 3

• Setup F’ for STM32

• Flashing F’ onto STM32

• Firmware development and 

revision control during 

collaboration
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CURRENT: MATH TUTORIAL
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JPL

• F’ is currently not supported on 

STM32 MCUs

• While we are trying to achieve 

this, JPL is providing direct 

support
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FLIGHT SOFTWARE COMPARISON

FPrime (F')​
● From NASA's Jet Propulsion Lab​

● Use STM as OBC emulator​

● Capable of having 

○ queues, 

○ threads, and

○ testing tools, including component 

architectures and libraries​

● Requires laborious implementation

● Open Source​

Software Development Kit (SDK)
● From EnduroSat​

● Comes with an OBC​

● Includes 

○ interface drivers, 

○ software drivers for sensors, 

○ task management, 

○ file storage, and 

○ application software for sub-systems 

interface and diagnostics​

● EnduroSat Intellectual property
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THANK YOU!

Questions?

Come find us if you have more questions. 
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