C » S M I A C WWwWWw.cosmiac.org

Trailblazer: Proof of Concept
CubeSat Mission for SIPA-1

Brian Zufelt
Craig Kief

CONFIGURABLE SPACE MICROSYSTEMS INNOVATIONS & APPLICATIONS CENTER



\— *  Why Trailblazer? ./

Trailblazer

e Space Plug-and-play Architecture (SPA) has
been around for several years — open source
bus architecture.

e COSMIAC (and their partners) have taught
more than 500 individuals in the past 18
months.

* Free SPA training available upon request

e |t was time to have a proof of concept flight
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77 Overview )y
* Trailblazer
e 1U Cubesat e Two experiments
e 0.2W to 3W UHF — Dosimeter from AFRL
downlink at 9600bps, — 3D rapid prototype Function Test
VHF uplink
e Passive magnetic * Mission
stabilization — Provide flight heritage to the SPA-1
e Orbit 325km at 51.6° AEEED
S T P! — Test the radiati.on.exposure
experienced within a low earth
Pluggable Processor orbit

Module (C&DH)

— Test the materials used in a 3D
rapid prototyped PCB device
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e Clyde Space
Powersystem

e Astrodev Radio

e |SIS PMASS

 SPA Dosimeter

e UTEP 3D PCB

e Pumpkin Structure

e Pumpkin
Motherboard

e SPA ASIM conversion
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v~ SPAasa brand of PnP

Module

Self-describing Components

Self-organizing Networks

App
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Plug-and-Play Middleware




One size DOES NOT fit all:

Distribution of bandwidth in systems

Very High
Data Rate
SPA-O

high data rate
(< 620 Mbit/sec)
SPA-S

Iow data rate (<1 Mblt/sec)
SPA-U

Performance of components
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Trailblazer

Very low data rate (< 10 kilobit/sec)
“SPA-1” (future)

/
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Number Of Components >
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7\(* ~  SPA-1 Conversion ”

e The ASIM provides the

translation from the
Hardware to the SPA
network

An ASIM can be
implemented on most
microcontrollers

Trailblazer uses two
methods of conversion

— Adding a Microcontroller
to function as an ASIM

— Adding the ASIM code to a
current microcontroller
and thus not changing the
board design

Trailblazer

Hardware
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) Background — GENSO

Global Education Network for Satellite Operations (GENSO) is a
software standard which allows each ground station on the
network to communicate with non-local spacecraft and
transmit data to different ground terminals that have access to

the specific satellite.

GENSO was developed primarily by
volunteers in the educational /
amateur radio community. ESA took
the lead under auspices of the
International Space Education Board
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7\(* ; Background — ELaNa

» The selections are from the second round
of the CubeSat Launch Initiative. The
satellites are expected to conduct
technology demonstrations, educational
research or science missions. The
selected spacecraft are eligible for flight
after final negotiations when an
opportunity arises. The satellites come
from the following organizations, which
include the first high school proposal
selected for a CubeSat flight.

» COSMIAC at UNM was selected.




~.  Phillips Scholars and Space
Scholars

 AFRL wants US students. If you are looking for an
exciting research opportunity, contact me.

. AFRL Phillips Scholars Program - . :
\ —— Phillips Scholars is normally for

high school through Junior in
college

Prepare for. the'Future

AFRL Phillips Scholars Overview

How to Apply

The Air Force Research Laboratory Phillips Scholars
Contact Information . e
Program offers you the experience of a lifetime!

More Scholars Programs

Discover the exciting world of science, technology,
engineering and math as you work with Air Force
scientists on cutting-edge research and technology.
Gain personal and professional experience that looks
great on any resume as you contribute to the future
vision of space exploration and energy systems.

- ,THE SPACE SCHOLARS PROGRAM -
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Mission Statement: Dedicated to preparing students for leadership posi Frogram Overview

the science, technology, engineering and mathematics fields through the intg
of education and experience in research and development. LU EVATTCEE  If you have questions about the program or are having problems, please
contact the Space Scholars Program administrator.

: Information for Applicants
About the Director

List of Mentors

List of Topics Requirements/Eligibility

Applicant Information
* Space Scholar selectees are made offers at one of the following levels: G5-4, G5-5,

e G5-7, or G5-9. The Program is generally geared toward college students from

Space SChOIarS |S norm al Iy for Program Brochure Sophomore/Junior undergraduates up through Ph.D. candidates. The requirements
. . P, governing eligibility for each GS level can be found on the Office of Personnel
Management website. Qur Personnel Office will use these reguirements in
‘] uniors in COI | eg e th rou g h P h D S T determining which level (if any) each selectee qualifies for. The requirements listed
More Scholars below, while not exhaustive, cover the major aspects of eligibility.
Programs + Applicants must be US Citizens; the scholars programs are not open to
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Thank You!
Questions?

AFRI

THE AIR FDF!CE FIE EAFlCH LABDF{ATQH
DELIVE
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