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Educational benefits of the 
Small Sat Standard



The Vision circa 1999

CubeSat
1kg/1L

Bob Twiggs

PC104

The Problem:
How to launch these satellites?



The solution

The PPOD
A containerized dispenser



For Reference

Density 1kg/L



Thoughts on building a CubeSat in a university 
environment

the lessons I have learned



Building a CubeSat – top 8 list (23)
1. Have a purpose

• You need direction
• You need guidance on when to say NO
• Avoid building Frankensat



CSSWE Science – Living with a star
Science Objectives
To understand the relationships between 
solar energetic particles (SEPs), flares, 
and coronal mass ejections (CMEs), and 
to characterize the variations of the 
Earth's radiation belt electrons.

0.5-1.7 MeV electrons



MinXSS Science



Building a CubeSat
1. Have a purpose
2. Define requirements and interfaces
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Building a CubeSat
1. Have a purpose
2. Define requirements and interfaces
3. Develop a plan with milestones





Understand The Iron Triangle
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Closing the iron triangle will 
be your biggest challenge

Budget

Schedule
Requirements



Building a CubeSat
1. Have a purpose
2. Define requirements and interfaces
3. Develop a plan with milestones
4. Documentation, documentation, documentation



Student Teams



Building a CubeSat
1. Have a purpose
2. Define requirements and interfaces
3. Develop a plan with milestones
4. Documentation, documentation, documentation
5. Problems will occur – expect them





Latch-up (E2) Battery Drain Anomaly #1 (E3)

Loss of Contact (E6)Battery Drain Anomaly #2 (E5)
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Building a CubeSat
1. Have a purpose
2. Develop requirement and interface
3. Develop a plan with milestones
4. Documentation, documentation, documentation
5. Expect problems the will occur
6. Test, test, test … as you will fly







Building a CubeSat
1. Have a purpose
2. Develop requirement and interface
3. Develop a plan with milestones
4. Documentation, documentation, documentation
5. Expect problems the will occur
6. Test as you fly
7. Hardware is done – the software goes on and 

on and on ….



40k



Building a CubeSat
1. Have a purpose
2. Develop requirement and interface
3. Develop a plan with milestones
4. Documentation, documentation, documentation
5. Expect problems the will occur
6. Test as you fly
7. Hardware is done – the software goes on….
8. Technology is the easy part



Frequency
Licensing

Don’t underestimate 
the other tasks



Lessons Learned
• It is wicked fun and it is wicked 

hard
• Make is simple … then simplify… 

repeat…
• The earliest decisions are the 

most critical
• Launches don’t wait for you – real 

deliverables
• Resources are scarce – you need 

to be creative
• Utilize your organizational 

strengths



Educational Benefits
• Deadlines that are meaningful
• Hardware MUST work more than 

once…
• Software must be tested up, down 

and sideways.
• Interfaces and requirements must be 

clearly articulated and understood
• Students work in interdisciplinary 

teams to solve problems
• Students have real responsibility
• Professional interaction with 

sponsors
• Students learn about scheduling, lead 

times, procurement, licensing,…  all 
the non-technical elements that will 
kill a project.


