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Preliminary CubeSat Reference Design

Things to consider for the design of your CubeSat 
Platform

QB50 Workshop

Jeroen Rotteveel – ISIS – Innovative Solutions In Spa ce
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QB50 science package in a 2U? Really?
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Disclaimer:

Very preliminary results, based on draft RFP 
+ iteration using the latest information from 

the QB50 consortium team
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Satellite System Building Blocks
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QB50 Spacecraft – A tight fit 

• 2U CubeSat

• Large Payload Volume

• PC/104 CSKB boards 
take up a lot of space

• Need of an umbillical 
connector

• Where to put your own 
payload?

• No room for 
redundancy
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Payload Dependencies

• Power Budget

– Peak power: scales batteries

– Orbit Average Power: scales power generation

• Mass and volume: constrains design flexibility

• Attitude Control

– Pointing requirements

– Disturbances from deployables

• CDHS & Comms

– Lot of data generated, how to get it down?

• Scaling down payload suites helps the reference design a 

lot. Makes 2-U Bus feasible
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Mass Budget
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Power Budget
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De-risk: Make or Buy

• Several parties  

announced QB50 

compliant buses and 

subsystems

• Often collaborations 

between multiple 

parties

• When budgetting for 

purchasing cost, be 

aware of custom 

requirements

• Possible advantages in 

'block buys'
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De-risk: Experienced team

• A well trained team is 
essential

• Access to experienced 
people is very valuable

• Learn from the other 
teams

• Share knowledge and 
experience
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Conclusions

• Based on the preliminary requirements and constraints it seems 

feasible to design and built a compliant mission largely based on OTS 

systems.

• The preliminary reference design shows that fitting all this 

functionality into a 2-Unit CubeSat is a real technical challenge in 

terms of mass, power, volume, etc.

• De-risk by training your team and possibly relay on providers of OTS 

systems

• Do not underestimate the cost of such platforms in terms of 

manpower, HW, SW and testing

• Make sure you keep up to date on the latest developments for QB50 

compliant systems: e.g. Through www.CubeSatShop.com/QB50
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