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Study Solar Particles in interplanetary space

Be a Pathfinder for creating a network of
“Space Weather Stations”

Strengthen the case for CubeSats as a viable
platform for performing ‘High Value’ Science

Raise the TRL of the SIS instrument for future
missions
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« Spacecraft
— 6U CubeSat 3-axis Stable Sun Pointing

SLS EM-1 Secondary Payload
Trans-lunar, heliocentric orbit at 1AU

3 months (bandwidth limited)

Science Payload:
— SIS - Suprathermal lon Spectrograph 3-70 keV/q

— VHM - Vector Helium Magnhetometer

— MERIT - Miniaturized Electron & pRoton Telescope 2-150
MeV/q
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- Mission Overview o @

Trans-Lunar (Heliocentric Orbit)

2D Mien Mie to Lamh

Spacecraft Self-Check
Mag-B8oom Deploy Max. 15 million km from Earth
Sdence Payload Check
Commissioning Download I
Hold for Upload |
I
I
Deploy D+0
Power-Up
FSW Boot-Up
Deploy Solar Array
De-tumble
De-Saturate Wheels Mode Changes As Required after Commissioning
3-Axis Stable Download Mode
Sun-Point * Power Down Sdence Payload

= Earth Pointing Maneuver

* Data Download

* Hold for Upload

Sdence Mode
* Sun Pointing Maneuver
* Power Up Science Payload
RWA De-Saturate Mode
* Closed-Loop control XACT>VACCO
*  Only when enabled by SAYTR

Power Down and
Expel Propellant

MR W ae

BUSRIDE DEPLOY COMMISSION JENCE and DOWNLO# Extended Mission
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» Spacecraft
« C&DH
PPT

LVPS

FSW
o SIS
 COTS
 Solar-Arrays
« Batteries
 ADCS
 Cold-Gas

SwRI  pYsSp BUS

AND ENGINEERING

VHM
INSTRUMENT

4

 JPL
e Radio
« Amplifiers
 Antennas
« VHM
 GSFC
 MERIT




Science
Payload

SwRI SIS
Goddard MERIT
JPL VHM (on a 30cm deployed boom)

Mechanical,
Structural,
Thermal

“6U" CubeSat form factor (~10x20x30 cm)
<14 kg total launch mass
Modular fight system concept

COTS
Reaction
Control

VACCO Cold Gas Thruster
Inertia Shedding Only
Closed Loop control from XACT

C&DH

SwRI SAYTR (LEON-3) C&DH

SwRI

SwRI PPT 28V Main Bus
SWRILVPS +12V, +/.5V, +3 3V
Clyde Space Solar Arrays

¢ BU-Deployed, +2U-Fixed
Clyde Space 60 Whr 8s2p

« 18650 Lithium-lon Cells

JPL IRIS 2.0 X-Band Transponder; 2W RF
supports Doppler, ranging, and D-DOR

2 JPL Low Gain Patch Array Antenna LGA

1 JPL Medium Gain Patch Array Antenna MGA
~500 bps to 34m DSN at all imes

Blue Canyon XACT ADCS
3-Axis Stable, Sun-Pointing

Nano StarTracker, Coarse Sun Sensors &
MEMS IMU for attitude determination

Propulsion for Ineria Shedding

Cold Gas Reaction
Coatrol
Iris 2.0 Transponder  (VACCO)
DSN X.8AND
Ry
-,

XACT ADCS
(BlueCanyon)

MEDIUM GAIN ANTENNAS

Deployed on back
uPy

ELECTRONICS Same
uePL) Lj\

VHM STOWED
(%)

.

(Clyde Space)

EPS, CADH,

MST, Backplane
[SwRI)
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SWRI EPS

ﬂ m.o EU‘.‘U
DEPLOY o
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r DEPLOY | MASTER OFF CHASSIS
TIMER SWITCH
1 | )
== BUCK ™ OUTPUT

CONVERTER FLTER

—
LC’(ASSIS }—

SWRI EPS with extensive

heritage 11 gt

28V Battery Backed Essential ko I ﬁzﬁ?:gse
Bus - < Centaur

80WHTr Li-lon Polymer Batteries e = and PPT
Delayed Power-Up on o ,

deployment
a RND\A/ CAlar Avrravs DAawva/ar




GO

SAYTR C&DH UNIT COMMAND
) | :" =|'= Actuator Comenands Englnmn:/7

. Commands Telemaotry
Bpacacraf Corteniiee CCSDS March Reaction

Science and

Control
A A PROCESSOR A :] FPGA L A Engin PAYLOAD
(UESTSTEINWO ) counceteons (AUERRUETCIRU) . o / Thruster

[ (Asrotex GRTI2RC (ANPE 0 r ¥ CONYROL
:JYAG}Q—b l SAYTR /'\
P 1 0L, T\ oW =/

Commands
\ M-mry Doty Bus 0[3 0 ) Ground
) P o~ ;q,;o - Commands \Engmuﬂnn
— ey Ao J IRIS RADIO ~___ ) Telemetry
AT JET I3t
1M 18 1MLe40

T Configura
(2 Bty ) ( b&y\nl (AMBytes) e tion
WMRAM Faas SRAM

Switch Comtrols ——p. EPS

SAYTR : smaller CubeSat version of the SWRI CENTAUR single board
computer

SWRI CDS Flight Software, Level 0 command capable

GR712RC : dual-core Leon3FT 32-bit processor (SPARC V8 architecture)
ProASIC3000 FPGA: Radio Control, CCSDS Handler, Instrument Data
Processing

EDAC protected Memory MRAM SDRAM and Flash (4GB)




Star Tracker

25mN THRUSTERS

(4) PLACES

FILL VALVE HEATER MEATER

W/CAP

10 MICRON FILTER PRESSURE
CONTROL VALVE

Reaction
Wheels (3)

Reaction Control Thruster
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Cas

JPL VHM

Vector Helium Maghetomete

The CuSP VHM is based on the
instrument developed for the
INSPIRE CubeSat mission, which
was developed in under JPL IR&D

funding, in collaboration with UCLA.

With a sensor mass of 95¢g, and
electronics mass of 250gq, it is more
than an order of magnitude lighter
than previous designs.

Magnetic Fields

GSFC MERIT
Miniature Electron
pRoton Telescope

The MERIT sensor onboard CuSP is
a minor modification of the MERIT
sensor which will fly on the CeREs
CubeSat prior to CuSP. MERIT is
currently being assembled in the
Energetic Particle Laboratory at
NASA/GSFC

~2GeV to 170Gev lons
100keV to 4MeV

- SwRI G tde
$ Science Instruments y= <

SIS utilizes a novel electrostatic
analyzer (ESA) that provides the
spectral and angular distributions to
measure key signatures of ST ion
populations present in the IP
medium near Earth orbit, including
ST ions from solar and IP activity.

SwRI SIS
Suprathermal lon




Baseplate/Backplane Jqu @/

Aluminum Spacecraft Deck
13mm plate machined out to
house the backplane PCB

BATTERY PACKS

<—3mm cover to

Opening/for tall facilitate

components and sembly
electrical

interfaces

Deployment

Rails (both sides
Thermal

, 2mm Inset for conduction

PCB Backplane w/integrated deployable paths to back

LVPS Antenna/Mag face radiator

Doubles as spacecraft harnessing Boom
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