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Abstract. A brief review of Microsatellite activities in Mexico and the world-wide

technological tendencies in the ficld of small Satellites are presented in this paper.
Afterwards, the proposal to design and develop a Nanosatelite (NS) laboratory
model is presented. The NS model will evolve gradually towards a 3.5 Kgs Mexican

Nanosatelital project, attractive in terms of development time as well as in manufac-

ture and launching costs. Later, the preliminary design of NS subsystems and its

current validation performed in laboratory are indicated. Finally, comments about
the required steps to reach an operative model are also given.
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1 The national experiences in the microsatellite field

Mexico has made two important efforts towards the development, launching, and op-
eration experimental Microsatellites. They tried to call the attention of the country's po-

litical class and the society in general. Both efforts intended to form qualified human
resources and to show the in-house development capacities in Science and Technology. In

addition, the initiatives uncovered the opportunities and benefits to develop a national

space program which might help to solve problems related with communications, national
resources monitoring, disasters evaluation, and so on.

The first initiative was the UNAMSAT project, technically supported by the AMSAT
International Organization to achieve the development of a fast mission. This project
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incremented the added-value of the 17 Kgs, [1], by designing and constructing an astro-

nomical payload intended to research the amount of dark matter existing in the universe.
Unfortunately the mission could not reach enough operational results in space.

The second effort was the Satex project, which aimed the development of a fully de-

signed and manufactured 50 Kg domestic Microsatellite, [2] and [3]. The project contem-
plated several payloads in communications, remote sensing, and fault-tolerant hardware
and software, [4]. The ambitious goals, the difficulties to operate a project distributed in
several universities and research institutions from all over the country, as well as the

budget limitations, avoided, until now, the project to be completed at all.

It is important to highlight that both projects intended to enhance future national activi-

ties in the area of satellite technology. They expected to push activities towards projects
of greater added-value to offer High-Tech solutions and services in the medium term.

However, as Mexico has not long term technological policies in this field, the activities in

this area have depended and will depend on the successes of small projects like the re-

ferred ones. Part of the problem has been magnified by the economic complications ex-

perienced by the country, which have taken to the reduction of financial support for Sci-

ence and Technology activities. This, in turn, has increased the competition between re-

search groups in the search for budgetary resources, and it has affected significantly
emergent areas that do not even have great successes or results that allow them to attract

important financial support, like in the case of satellite technology.

1.1 International trends in the small satellite area

In the last two decades the information technologies have evolved to such a degree that

the capacities of a 50 kgs Microsatellite of the 90s can now be replaced with a 5 kgs Na-
nosatellite. This takes us to establish that in one decade the small satellite systems have

managed to shrink their mass in an order of magnitude carrying out similar capabilities.

Two outstanding project are the 6 kgs SNAP-1 first three-axis stabilized Nanosatellite

developed by the University of Surrey, UK, [5], and the 3 kgs Quakesat Nanosatellite

fabricated by the University of Stanford to investigate the early detection of earthquakes,

[6]. However, many interesting technology validation Nanosatellites are now under de-

velopment, [7].

It is important to notice that a good number of NS and Picosatellites (PS) projects

around the world are taking advantage of the experiences acquired in the development of

previous missions elsewhere in the world. In this way, many projects successfully build

and operate very low cost satellites which are developed at Universities by academic staff

in collaboration with undergraduate and postgraduate students, [8], [9], and [10].
This working scheme has allowed the University of Surrey (UoS), UK, and his local

enterprise Surrey Satellite Limited (SSTL), to become the worldwide recognized interna-

tional leaders in the small satellites arena, [11]. In this way, few of their major and
successful developments are: Snap-1, the first three axis stabilized Nanosatellite; Topsat,

the first high resolution remote sensing 120 Kgs satellite, [12]; and the world's first
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