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BACKGROUND (UT SATELLITE PROGRAMS)



CUBESAT

Clyde Space 3U regulation board
LiPo Batteries

Spectrolab ITJ Solar Cells

StenSat RX/TX
Dipole antenna

Blackfin/Tinyboards
• Original Bus Design
• Missions 

• Wireless Communication
• Re-usable plug-and-play bus design 
using LabVIEW Embedded RTOS
• Increase the TRL of components for 
PARADIGM, 2 STEP, and FASTRAC
• Led the cooperation effort of Satellite 
Programs.



PARADIGM

• NASA  sponsored
• Working with A&M
• First Mission: 
Downlink 2 orbits worth 
of GPS data from the 
Dragon
• Last Mission: 
Rendezvous and docking
• 5”x 5”x 5” form factor



PARADIGM ADAPTATION
Utilized much of CubeSat design
Linux Embedded
Dragon Receiver
New custom CDH Board



TEXAS 2 STEP

Proximity Operations
Tprox ≈ 1 day

(Until depletion of power or fuel supply)

8

Chaser/Target Sep.
TC/Tsep ≈ TLVsep + days

4

Xlink

Xlink

Drift
Tdrift ≈ 1 hr

5

~3 km

Initiate Rendezvous
Tren ≈ TC/Tsep + 1 hr

6

Controlled Return
Tret ≈ 1 hr

7

LV Separation
TLVsep ≈ T0 + min

2

Uplink
Downlink

9 End of Mission
Tend ≈ T0 + 6 months min.

~150 m

Launch/Orbital Insertion
T0 ≈ 0:00

1 Checkout
THealth ≈ days

3



2 STEP VEHICLES

Original ARTEMIS 
Chaser/Target 

Design

Final ARTEMIS
Chaser/Target Design

Texas 2 STEP 
Chaser/Target Design

And the Adoption of a 3 Unit CubeSat for the Target



TEXAS 2 STEP 
CHASER

R-134A Propulsion
Bluetooth Verification
Stensat radio
Arcom VIPER
Ampro Littleboard 800
QNX Operating System

TEXAS 2 STEP 
TARGET

Inherited mostly from 
CubeSat and PARADIGM
Adheres to UNP and 
CubeSat standards



TEXAS 2 STEP GNC

Chaser GNC Design
Optical Energy Sun 
Sensor
Orion GPS
Honeywell HMC2003T 
Magnetometer
MicroStrain 3DM-GX2
R-134A Cold Gas 
Propulsion System

Target GNC 
Orion GPS



SATELLITE DESIGN LABORATORY
COLLABORATION

• Began in 2007
• Similar challenges.
• COTS for small low-cost satellites 
limited.
• Re-using satellite bus solutions.
• Ground Station
• Facilities



NANOSAT AND CUBESAT COOPERATION

Texas 2 STEP Separation System
Microgravity Experiment
SHOT II Workshop



TEXAS 2 STEP SEPARATION SYSTEM AND
MICROGRAVITY EXPERIMENT

Cal Poly’s P-POD Deployer



SHOT COLLABORATION

• UNP5 Balloon Launch
• Tested components 
which will go on all 3 
satellites
• Power systems
• Bluetooth verification
• Communication 
• Software



CONSIDERATIONS

CubeSat standard hardware does not always 
meet the University Nanosatellite Program 
Standards.
It is more difficult to design something more 
universal.
Need to examine new technologies still exists.

BENEFITS

Eliminate the need for duplicate system design.
Design -to- fabrication time shrinks.
Team cooperation and support.



FUTURE PROGRAMS

Now have heritage from FASTRAC, ARTEMIS, 
CubeSat, PARADIGM, and TEXAS 2 STEP
Advantages of previous bus designs.
Advantages of easily adaptable CubeSat 
standards.
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