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LinkStar

A Paradigm Shift in Satellite Communications




LinkStar Duplex
Product Features

* No deployables

« 5.72 cm diameter circular patch for duplex
» Rapid acquisition

e Data rates

« 9600 bps maximum
« SMS Uplink Messaging
 LinkStar intended to compliment traditional high speed radios

« LinkStar can serve as a primary radio depending project and
product data requirements.

Globalstart. ... SRS
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LinkStar Product Features

* Almost anytime, anywhere vehicle Telemetry, Tracking and Control

Globalstart. ...

Large, global coverage area

Common FCC Satellite-to-Satellite License
No Amateur bands

No satellite to ground license required

Globalstar will work with sci Zone on obtaining FAA and FCC licenses

Ground station over Internet Protocol (1P)

Access your vehicle from anywhere!

Piggy-backs on established 2 billion dollar network
Low Cost

sci_Zone, Inc.
WWW.SCI-ZONe.com
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LinkStar-ST X3

A Simplex Radio




LinkStar Simplex Gen 3

Features

* Small form factor

* Power
* 350 mW Tx power
* Dimensions
e 28./mm x 20.5/mm x 4.13mm

* Electrical

* Accepts 3.3 Vtol2V
* TTL Data Protocol
* Near Global Coverage!

sci_Zone, Inc.

Operating Temperature Range: -40 to +60 °C

Digital Power Supply Operational Voltage: 2.0 to 5.0 Volts
RF Power Supply Voltage:

3.0 to 5.0 Volts
Parameter

40-85% C, VeesVri=3.3 voits, 50 ohm load

A(t ve mode supply current 25' C, Vc( 3 3 volits

Sundby 'nodc supplv cuuent 1 2)° C, Vcc i 3 3 volls

Sleep mode supply current 25°C, Vee = 3.3 volts
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The LinkStar-STX3

Beacon payload data
only

. GPS
. Battery life
. Flight Data

No control capability

Full coverage U.S. for
UAV, Near Space,
Vessels, other
vehicles

Near global coverage

sci_Zone, Inc.
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Communications Type
Data Rate

Input Power
Pointing Required?
Internet Access in Orbit

Coverage
Messaging

QuickSAT/VMS

LinkStar
Duplex

9600 BPS
~4 W

Yes, +40°
Yes

~ 40%

Uplink only -
35 bytes

Yes!

LinkStar-STX3
Simplex

36 Byte Packets
350 m\W

No

NO

Near 95%

Downlink only -
36 bytes

Yes!

sci_Zone, Inc.
WWW.SCI-ZONe.com




QuICkSAT/VMS

Flight and Health Management
with a Communications Framework

sci_Zone, Inc.
WWW.SCI-ZOhe.com
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Identifier: RADSat Ground Station

Sessions

Update Location _

Logout

Vehicle
Management
System

Last DB Capture:

Current Recording Session:
Mission Phase:

Mode of Operation:

Current VMS Command:

08/02/2016 @ 22:02:12
86

Ground Test

Ground Test

No Commands Pending

No Signal

Last Sync with FRNCS:

S &

PRIMARY

%

2016-08-02 22:02:08

Configuration » Mission Operations - Operations »

Ethernet Comm Status: @ Link Active
Serial Line Status: @ Link Not Installed

Gateway: FRNCS-P

Telemetry »

LinkStar Duplex Status

Phone Number.
esn.

Call Type:

Call Duration:
Call Number:
Provider:

Service Available:
Service Mode:
Call State:
Registration:
RSSI:

Roaming:

FRNCS Maintenance

Schedule

: 2542191646

: 11601218333 S

Time of Day:
Latitude (N):
Longitude (W):
Position Error:

435

#777

GSTAR USA
YES
GLOBALSTAR
IDLE

YES

0

NO

rtland

OREGON

Comm

LinkStar Duplex Location

2016:216 03:01:06
035 Deg 16' 40"
106 Deg 37" 47"
<5km

Latitude (N):
Longitude (W)
Altitude:
Heading:

H. Speed:

V. Speed:

VMS Map Settings
Error Circle: @

: Show Flight Path: @
# Prior Markers: 20 |4
Source: Linkstar [

Minneapolis

WISCONSIN

Gateway: Chicago

FRNCS Software Status

Denver 4
o Unitzd States
3 Kansas City
Sacramento | R o o
o ORAU
Francisco MISSOURI
(o]

Name Status

o
San Jose AR

CALIFORNIA Las Vegas
3 o

0 mcep On Host - App Operational

ARIZONA

L'os Angeles
)
N Phoenix
)

VM1: Domain 1

MISSISSIPP!
San Diego

Qi —

Dallas
Tucson )1
o

On Host - VM Operational - App
Stopped

prime TEXAS .
Austin LOUISIANA
o Holeton LOUISIANA,
X San Antonio [~
N\, Map dats ©2016 Google, INEG!

Google

Mays Nelanna
Terms of Use ' Report a map error

VM2: Domain 2

On Host - VM Operational - App
Stopped

# Piot Points: 200 &

LinkStar Duplex Historical Signal Strength
Historical RSSI Signal Strength

4
a
-4
0
10:01 10:02 10:03 10:04 10:05 10:06

09:58 09:59 10:00
Time (UTC)/Date: 8-3-2016
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QS/VMS

V h | Last DB Capture:
enicie Current Recording Session:

Management Mission Phase:

SFE'EEI‘TI Mode of Operation:
Current VMS Command:

Identifier: FRNCS-P/RADSAT Update Location

06/30/2015 @ 02:59:54 ol ceTAR USA © "

¥
Fi ]

TEST

Operating Mode Last Sync with FRNCS: 06/30/2015 @ 02:59:54

Mizsion Science/Operations
No Commands

Historical RSSI Signal Strength

sci_Zone, Inc.
WWW.SCI-ZOhe.com




QS/VMS

Management
System

Identifier: RADSat Ground Station

Update Location _ Logout

Last DB Capture:

Current Recording Session:
Mission Phase:

Mode of Operation:

Current VMS Command:

08/04/2016 @ 13:09:48
86

Ground Test

Ground Test

No Commands Pending

o GsTAR USA

Last Sync with FRNCS:

PRIMARY *:

2016-08-04 09:58:34

Schedule Comm - LinkStar/Duplex

LinkStar Duplex Settings

Save LinkStar Parameters — Save Parameters

Max State Records Stored: 1000
Dwell Rate (sec): 0

LinkStar Connected: Control Port: |dev/ttyO4

Roaming Enabled:

Data Port: [dev/ttyO2

Poll Rate (sec): 39 "Number of Records"/download: 100

LinkStar Duplex Status

LinkStar Duplex Location

Phone Number:
esn:

Call Type:
Call Duration:
Call Number:
Provider:
Service Available:
Service Mode:
Call State:
Registration:
RSSI:
Roaming:
Gateway:

2542191646
11601218333
TIA_PPP_M
254

#777

GSTAR USA
YES
GLOBALSTAR
CALLINPROG
YES

4

NO

1

Current Position

Time of Day:
Latitude (N):
Longitude (W):
Position Error:

Map Satellite

2016:216 08:16:48
035 Deg 17' 17"
106 Deg 37' 48"
<5km

Latitude (N):
Longitude (W):
Altitude:
Heading:

H. Speed:

V. Speed:

{,

: \ \'. 'J't)
i

VMS Map Settings
Error Circle:

Show Flight Path:

# Prior Markers: 5 |4
Source: Linkstar o)

)

Algodones
| (313)

t 313)
J

Santa Ana
Pueblo

(169

¥ Bernalillo

W) % NG5
Placxlqs N Y

“Test Like

You Fly!”

sci_Zone, Inc.
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Packet Definition - EASY!

Define Parameters

; : | Build Packets
Qui C/’;SQT/ %enf;g izl QUICkSAT/VMS
MY Packet Builder
Existing Definitions

View Packets
QuIickSAT/VMS
STX3 Viewer

sci_Zone, Inc.
www.quick-sat.com




Baseline Communications Scheme with LinkStar

Sanalile
FRNCS-P flight computer \
&
QUICKSAT/VMS /‘/
Remote o Chuidanr Cinbatshag
DTE x| & Andenna ﬁ Gy

AL
sioreforward
deyices

Other flight computers -

and radios
can be used

—

QuickSAT/VMS
or other server




Server can reside on

e Ground Station ]
| depending on the device Ground Station

Satellite or CKSAT/ bl
Ground QU{?MS e (Tablet,
Network Laptop,

Server Desktop)

——
stepSATdb_Flight

QuickSAT/ LinkStar-STX3
VMS

Communicator GSP-1720 Satellite or

stepSATdb_Flight ' Modu b o oner Ground

system Network

ls_comm_flight_stream

* Direct VPN Link
* Data AES 256 Encryption

* SSH to console
Flight Control

Software Flight Data

Satellite

sci_Zone, Inc.
WWW.SCI-ZONe.com




Test Program
QuICckSAT - Xen




The Problem

Need a Safe AND Secure embedded platform solution, without
compromising Performance...

Security concerns in safety-critical systems are now
paramount; and Aerospace & Defense, Medical, and
Automotive markets are all demanding a solution.

...QuICkSAT/Xen open-architecture hypervisor with
unrestricted licensing of Xen provides safety, security, and
performance on an embedded platform.

sci_Zone, Inc.
www.quick-sat.com




The Xen Hypervisor Environment

TOTTRAITTER AR

Unprivileged Partitions/Domains

I/0 Partition Domain 2

Linux Host OS Host OS Host OS
Certification
Subset

ARINC 653

1/0 Mgr.

ARINC 653
1/0 Mgr.

PV Network
Driver

ARINC 653
1/0 Mgr.

PV Network
Driver

ARINC 653
1/0 Mgr.

PV Network
Driver

__ EventChannels »
PV Block PV Block PV Block

Driver Driver Driver

QS/Xen Hypervisor Certified Subset e:umsmf;’,'e,

B e

sci_Zone, Inc.
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Ground &
High Altitude Balloon Flight
Test Program

x Key [ests:

x QuickSAT/VMS Flight Management System
Operations on DARPA Test System

® Relay data from “Satellite” to the ground station
x Add EIGHT Virtual Machines from the “Gateway”
x Add One Virtual Machine from the Ground Station

x Remove all Virtual Machines

sci_Zone, Inc.
WWW.SCi-Zzohe.com




GlobalStar Ground Control
Network e and

S —
uss | Test Computer

\]/‘ Antenna

™ RX

Optional Stack IF Power Cape is NOT used

ETH!_TX»

ETH2 TX.

P1s
UARTY 1X

Pt 17
UART7 RX

ETHS RXe

| soral

ETie_GND

Host Computer ——

(see detail "A™)

22 Pin Mdlex Connector

ETrE_SOX
N «—> Power Cape «—> Beagle Bone Black
Cap-Gerim Cape (Optional) (rev C)

ETw G
ETH?_GND (See detail "8"

KTy CND v
][] -

l i JST Battery
Connector

O

’ 5V IGND 5V IGNDI
1
Q

DO NOT connect the
Optionai Connection Beagle Bone Black
fo 6V solar panels O 1o the
) Space Vehicle Power Bus
© or any other power supply
IF the Power Capeis used

5V

To Space Vehicle
Power Bus OR
| Battery

00
To Space Vehicle Gateway

Power Bus

Configuration for the Demonstration and
for the High Altitude Test Flights




Results

. ALL Virtual Machines (VM) Installed and removed as
planned

. Data transmitted to the ground station

. Command and Control of VM from ground station

) @ andrew_santangelo — mirage@cubietruck: ~ — ssh mirage@192.168.0.198 — 115x14

mirage@cubietruck:~$

mirage@cubietruck:~$ sudo x1 list

Name Mem VCPUs State  Time(s)
Domain-@ 512 178.5
prime_mirage_test_app00001 32
sine2_mirage_test_appd@d@l 32
cosine_mirage_test_app@@d@dl 32
sinel_mirage_test_appd@d@l 32
cosine_test_app0@ool 128
sine2_test_app@000l 128
sinel_test_app00ool 128
prime_test_app00@d2

prime_test_app0@odl

mirage@cubietruck:~$ J§

Ethernet Comm Status: @ Link Active

Serial Line Status: # Link Not Installed

®
w

Gateway: FRNCS-P

FRNCS Software Status Remove VM from

Host

N N S T S SIS Sy N
AP0 ®
HANNNWWS

Pl

Status State

) On Host - VM Operational - App X
prime Operational
Stopped

VM2: Domain 2

) On Host - VM Operational - App
prime Operational

Stopped
VM3: Domain 3

X On Host - VM Operational - App 2
3 sine Operational
Stoopoed

Showing 1 to 17 of 17 entries
Schedule csv || Excel || POF || Copy

Search:

Event Date/Time, Date/Time Completed Flight Mission

Multiplier S Status  User
(UTC) P Name (UTC) Leg Phase

Mode of Operation

Mission Operating
2015-08-10 08:15:40 Pending Admin - Primary
Science/Operations Mode




Results

® Flight and LinkStar system data synced with the
ground

® Data included signal strength, location, VM data

mirage€cubietruck:~$
mirage@cubietruck:~$ sudo x1 list

Nami
Dr\sm ] 2 -02at
prime_mirage_test_app@doe1 (] Albuquerque % 40
: '/
sine2_test_app0dol s
sinel_test_app@oddl
prime_test_app0d0d2
prime_test_app0oddl
mirage@cubietruck:~$
LinkStar Duplex Historical Signal Strength ’
Historical RSSI Signal Strength
mation
LinkStar Duplex SMS Messages (received)
NO SMS M
how
SATdD £
doze Stuff

16-08-02 at



Future Missions

= DARPA High Altitude Balloon Test Flights
x Flights in late August and October 2016
» Boeing RADSat Mission, February 2017

= New Mexico State Umversr[y INCA
Mission, 2018

——
| —




Auburn University

TRYAD Mission

Terrestrial Ray Analysis and Detection

- Goal: To detected Terrestrial Gamma Ray Flashes in coincidence with ground
lighting strike data and characterize the Gamma Ray beam geometries

- Two TRYAD 6U CubeSats at ~500km altitude, ~50° inclination.

Data rates
up to 256 kbps!

Featuring the LinkStar-HD System! sci_Zone, Inc.

WWW.SCI-Zzonhe.com




Linkstar Duplex
Satellite Radio

{real time command
& telemetry)

PULSAR S/X -~ Band SDR
Radios 300kbps/

150Mbps (NASA MSFC,
NEN)

Science Payload:
Gamma Ray

Scintillation Detector
(UAH, NASA GSFC)

Electrical Power System
DHV solar cells

Li ion battenes

MPPTs, Current sensing,
Bus switching, protection

Attitude Determination &
Control System

Sun sensors
Magnetometers

3-axis rate gyos
Novatel GPS

3-axis reaction wheels &
magnetorquers

Servo-controlled
deployable fins for station
keeping via diff. drag

Command & Data
Handling System

(Embedded Linux,
Beaglebone Black)

sci_Zone, Inc.
WWW.SCI-ZONe.com




Next STEP - Join the Fun!

. email: andrew_santangelo@sci-zone.com

. web: www.quick-sat.com

ISg prroRoes

Was B et O

B e I L

-
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