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NASA CubeSat Launch

— ELaNa XIX, Rocket Lab
— 85 inclination at 500km
— Mission Readiness Revi

— Delivery: April 2017
— Launch: June 2017
Partnering with GSF(
NASA Independent
— C&DH hardware/so
West Virginia Univg
— Science payload hz
West Virginia Spag

— Statewide outreag
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Mission lves

STF-1 NOS? PEMANVIOBISEENEN  NASA IVEY

GPS and IMU WVU MAE

Space Weather WVU Physics
& Astronomy

l1I-V Nitride WVU LCSEE

Materials

Earth Viewing NASA V&V

Camera

STEM Educatios WVSGC
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ArduCAM Mini Camera
« 2MP, I12C and SPI
Optional filters

ISISpace UHF/VHF Antenna
» Deployable Di-pole system
* Four alloy tape antennas

* Up to 55cm in length

allium llI-V Nitride Payload
Three different LED carriers
Measure effects of shielding

ovatel OEM615 GPS
On-orbit reprogrammable
Precise orbit determination
Open loop tracking
Data: 100Hz phase, TEC, S4

L3 CADET Radio

Half duplex UHF

Store and Forward
4GB memory buffer
3.0Mbps with 18M dish

GomSpace Nanomind A3200
 AVR32 w/ 512KB flash

* 125Mb NOR flash

« 32MB SDRAM

* 12C, UART, and CAN-Bus

Inertial Measurement Unit

« 32 MEMs sensors

* Account for errors via
calibration pre-flight

ClydeSpace EPS

10 command-able switches
Provides 3.3V, 5V, and 12V
Optimized for LEO

Three independent battery
charge regulators (BCRs)

Physics

* Particle detector
* VLF receiver

* Plasma probe

ClydeSpace 40WHTr Batteri
* Lithium Polymer

* Independent for redund
* Internal headers

- _—eee .
- -

\
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NASA IV& octive

e of a software-only

SmallSat simulator

* Objectives
— Open source CubeS:
— Produce evidence o

— Develop advanced software issues (Share

this technology wi
— Perform meaningf rch institutions

— Foster and spreag wlied Program

4/18/2016




NASA Operation Sim Small Satellites

« Whatis - NOS” ?
— An open source soft
— A collection of Linux
— Current simulations

— Easily-interfaces to

 Why should you c3g

* Testing FSW, 1
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Hardware Models

— Written for a specific
* Focuses on I/O of dg

— Models developed
* Honeywell Magnet

NOS Engine

— Middleware speci

4/18/2016

vendor options

S, [SISpace Antenna

It injection

on interface




NOS3 Com

e Orbit, Inview, and Po

— Utilize current or proj

ntact windows

e Vagrant

— Virtual machine 1s ¢
— Provides full develg

r
capabilities
imulators provided

— Open source, NA ation and simulation tool

for spacecraft att

4/18/2016




ORCOEE

LEGEND
CFS Software

NOS Engine
HW and Drivers
Transports and 10

Other Software

4/18/2016

Flight Setup Simulation Setup

Library Selected by CMAKE
upon build. No Software
changes required

UART, 12C, 5P|, GPIO

Simulated HW TCP, PC Flight HW

Simulated HW I/O to NOS Engine Packager

Can add as many HW NOS Clients VART, 12C, SP1, GPIO
as required by the FSW
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MEMS

w
Designed to overcome

Power (SWaP) constra
Large cluster of redu

Developed under Sm
Partnership (SSTP)

Gen-2 flew on the sq
March 1%

Gen-3 1s custom-b
PC104+ form fact;

Calibrated on stud@ny |
temperature chan u i

Storing raw datz ”' o

WMJ

4/18/2016
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GNSS Receiver and Pregi

bit Determination

gies that will
maximize POD acc >d during duty-

cycled operations
Provide PVT to C§
Post processing u

NASA JPL’s GIP|
package
|# / #‘L {0
I,M,/ il
Wi
WM%%’V&
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Space Environing d Weather

regional GPS TEC

A VLF receiver to
frequency waves ¢

WVU ROCKSAT LP and VLF

1onospheric acti

Comparable pay,
rocket MUSIC
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I1I-V Nitride-Bas Materials

ontaining arrays of

LEDs and PDs can bg e distance

measurement and sh
Due to the harsh en

— This shielding e
Levels of shielding
optimum amount

usually needed
> SENSOrs
e to determine the

— Current and volts

Fabricated by st Kot ‘ § ';‘7“:“:‘
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abricated array of LEDs
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 ArduCam Mini O
— 2MP Sensor
— Filters can be apy

* Able to change
— Fully commanc

 Allows us to:
— Verify deployzi

— Assess COTS ik '|| |

— Observe Ea
mission lifet
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Statewide Outreach and Programs

Website and Blog (w
Spaceflight Mission |

students

NASA-Produced 1
exploration, satel
facts, etc.

Cardboard and 38
Student Partners; ;r//

Cosmic Explor '/}y m - \\
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