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SwissCube: The first entirely Swiss-made 
student satellite to be launched in 2008! 

 
 

The challenge 
Weighing only 1 kilogram, and measuring 10 centimeters on a side, the SwissCube will be the 
first pico-satellite entirely built by a consortium of Swiss schools composed of the EPFL (team 
leader), the University of Neuchâtel, and four engineering schools HES-SO. It will be designed, 
built and tested by students, with the support of the Swiss space industry. Launch is planned for 
end-2008. 
 

Why this initiative? 
The primary objective of the SwissCube project is to train students in space system 
engineering, prepare them to work in the space industry or related high technology fields, and to 
foster a very tight collaboration between research labs and the different partner institutions and 
industries.  

To maximize the educational benefit, the project is organized following the same phases as 
ESA or NASA projects, allowing students to see the trade-offs that occur in the design of any 
complex system. The students meet every week for a “concurrent design” session. Experts from 
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ESA and the Swiss and European space industry participate in design reviews, sharing their 
expertise, and ensuring good communication between space professionals and students. This 
also gives industry the opportunity to train and evaluate students for possible future hires. 
 

The SwissCube Mission Objectives 
The SwissCube mission equally has a scientific and a technology objective. It aims at observing 
and taking measurements of the airglow phenomena. The airglow is a photoluminescence of 
the atmosphere occurring at approximately 100 km altitude (see Figure 1). It is principally due to 
photo-dissociation, photo-excitation and excitation by fast electrons or ion recombination. The 
scientific objective of SwissCube is thus to observe oxygen emission at 762nm in order to 
characterize the airglow intensity as a function of the observation angle (zenith or limb 
measurements), the altitude, the latitude and the local time. The minimum science duration is 3 
months, with an extended science mission of duration up to 1 year. 

The technology objective is to demonstrate the adaptability to use CMOS SPADs (Single 
Photon Avalanche Diode, see Figure 2), a new type of optical sensor developed at EPFL, for 
space applications. This detector is able to measure single photons and can detect weaker 
emissions. 

The satellite will be on a polar or sun-synchronous orbit, with an altitude between 400 km and 
1000 km and an orbit period of around 90 minutes. The launch vehicle will most likely be the 
new ESA launcher VEGA. A back-up option will be to fly on a DNEPR rocket (Russian ICBMs 
converted into satellite launchers). 
 

      
Figure 1: NASA Photo of nightglow (green glow in upper atmosphere) 

 

 
Figure 2: photo of the SPAD detectors 
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The SwissCube Satellite 
The SwissCube will conform to the “cubesat” standard, defined in 1999 at Stanford University to 
allow universities to launch satellites at a lower cost by grouping several of them on one single 
rocket. The size of the satellite is precisely specified (cube of 10 cm on a side), as is the mass 
(maximum 1 kg), then it is up to the SwissCube team to fit all the elements of a working satellite 
in this very limited volume. 

The majority of the work is performed by students doing semester and master projects. They 
are developing the payload (optics, detectors, signal processing), attitude determination and 
control (how to carefully aim the satellite), solar cells and power system, 2-way radio link (only 1 
W to communicate over 1000 km), radio beacon, antenna and antenna deployment, on board 
computer and data bus, light but robust mechanical structure, thermal management, flight 
software, etc. The students are also building a ground station to communicate with the 
SwissCube (see Figure 3). 

While the SwissCube project is very challenging, one should note that over 20 cubesats have 
been launched to date, and all were built by students in a typical time frame of one to three 
years. The SwissCube is unique by its payload, and by the large number of labs that are 
bringing their skills to bear on building a reliable satellite. 
 
 

 
 

Figure 3:  SwissCube satellite and ground station 
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The Organization 
About 15 laboratories from EPFL, the University of Neuchâtel and four HES (Sion, Yverdon, 
Fribourg and Le Locle/St. Imier) are bringing their technical expertise to the project (Figure 4). 
Every semester, about 25 students are involved and are supervised by these laboratories. The 
opportunity to build space hardware and to participate in the design and development of a 
satellite is extremely motivating to students. 

The project has been moving along in its definition phase with the development of functional 
models and was concluded with a Preliminary Design Review in March 2007. This phase is now 
followed by an integration phase until November 2007, and then by qualification, final testing 
and launch end 2008.  

The project is directed by a steering committee, and the technical work is supervised and 
coordinated by three system engineers at the EPFL Space Center and EPFL-LMTS. To ensure 
continuity, each participating lab has committed one scientist to oversee the student work for 
the duration of the project. 

 

 
 

Figure 4:  SwissCube Partner Institutions 
 

SSwwiissssCCuubbee    
GGrroouunndd  SSttaattiioonnss  
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A sponsoring opportunity… 
To keep costs down, the project will not use space-graded parts, but rather carefully select 
industrial components, and implement a very rigorous and extensive test plan to make sure the 
satellite will operate reliably. Industrial partners including RUAG Aerospace and Contraves 
Space, have offered to make some of their test facilities available. 

Although almost all the labor is free, funding is needed for the hardware (satellite and ground 
station), the launch, and for integration and testing costs. The EPFL Space Center has already 
received commitments from EPFL, the Swiss Space Office (SSO) of the State Secretariat of 
Education and Research in Bern, and from RUAG Aerospace for a total of 400 kCHF over 3 
years. We are actively looking for sponsors to cover the remaining 200 kCHF needed, as well 
as sponsors for components, parts, and computers. 

Companies and sponsoring institutions can contribute in one of the three following ways: 

Financial Contributor: provide a financial contribution only. Your Logo will appear at all 
technical and PR events, on the SwissCube website, with its size proportional to the 
contribution. 

Hardware and technical partner: provide test or flight hardware, and also possibly participate 
in test activities, and/or participate in mentoring activities and/or participate in official and 
focused reviews. Your Logo will appear at all technical events, and on the SwissCube website. 
The project will also propose shared 6-months internships with our best students. 

Mentor: participate in official and/or focused reviews only. Your company will be quoted as a 
mentor of the project at technical events. 

Each way can be customized to your specific needs. 

The target audience to the project PR and technical events is Swiss laboratories and 
engineering pool, via our participation to conferences and internal lobbying, Bachelor, Master 
and Ph’D Students in Switzerland and European countries, via projects and demonstration 
booths in various engineering schools and universities, and International, via the Cubesat 
Community, which gathers 80 universities in the world and to which the project is presented on 
a yearly basis. The audience will also be the public as we expect news and TV coverage 
before launch. 

We see the SwissCube as the first in a series of small satellites, allowing each lab to build up 
the needed expertise to increase the capability of the new satellites that will be built in the 
future. 
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Contact Information 
Further details can be obtained at the SwissCube website: http://swisscube.epfl.ch, or by 
contacting the following people: 
 
 
Dr. Maurice Borgeaud, Director of the Space Center EPFL 
maurice.borgeaud@epfl.ch,  
Tel:+41 (0)21 693 6946 
ELD 012, Station 11 
CH-1015 Lausanne 
http://space.epfl.ch 
 
 
 
Prof. Herbert Shea, Director of the EPFL Microsystems for Space Technologies Laboratory 
herbert.shea@epfl.ch,  
Tel: +41 (0)32 720 5584 
Rue Jaquet-Droz 1 
Case postale 526 
CH-2002 Neuchâtel 
http://lmts.epfl.ch 
 
 
 
Muriel Noca, Project Manager and System Engineer of the SwissCube project 
muriel.noca@epfl.ch,  
Tel: +41 (0)21 693 66 65 
ELD 014, Station 11 
CH-1015 Lausanne 
http://space.epfl.ch 
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Press Reviews 
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