First Commercial Spherical Motor for
Spacecrafts and beyond
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Business Model

} I Integrated ADCS for NanoSat

A : ' _cdlis ' Integrated ADCS for SmallSat / System
7 &(;bidsed on Spherical Motor .
. .  Sun Sensor Component
Motion Control Solutions, " Magnetorquer
Assembled by Standard .
Product & Services: A= [
’ ADCS Testbed \\ﬂ\\\ Equipment
9 Attitude Determination Test Platform \\ /
2024 — N ',"1 ¥
et f/ ADCS Test Services m W

' Constellation Motion Control / Service



https://drive.google.com/file/d/1xvd95OdCuC5MZicXBqfAStqoUH-oXvpS/view?usp=sharing

Solution
Past Now

) 3 X Single-axis Electric Motors ) One Spherical Motor y Killer Application:
Constellation Motion Control Service

Enabling

Formation Flying
Satellite-to-Satellite Pointing
Collision Avoidance

One motor, that does the job of several

Offers X2 volume and mass budget for payload, maximizing profitability of space assets.

Serving as a Control Moment Gyro (CMG). Offers X10 torque-to-power ratio, such agility
enables the constellation motion control.



Open-loop Gyroscopic Torque Exertion by SGCMG
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Traction

Founded in 2020 \ 4

First Flight Heritage Achieved in Jan 2022 N sor Te N
Company’s introction C | ients

N\ 2.5M USD Raised to Date

N\ 4 Granted Invention Patents, 3 Pending Applications
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https://www.youtube.com/watch?v=HIxFCwgPfJg
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Thank you for your time!

See some more Technical
Intros below:




Integrated ADCS with Automatic Modes

e Condition @: Soft Error or
tumbling rate > 360 deg/second

Basic Advanced

e Condition @: Tumbling rate o I

between 5 deg/second to 3% Fine Pointing
360deg/second and rotor speed v -

>5rpm j‘

e Condition (3): Tumbling rate > (3% %

5 deg/second |

e Condition @: Target lost
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Wiring Guidelines

FSS15 No.1
ADCS-MCB Top View
0BC
RS485/ UART
e Bottom View
z %=
0#’
FSS15 No.2 FSS15 No.4
Bottom View
EPS
CMG=10m FSS15M
3v3/sv
Rsdss ‘ FSS15 No.3 FSS15 No.5

Wire Harness

Power Cables Top View

GNSS Recevier

(optional)

%o,
%0,* . .
” More details can be found in the document: ICD for ADCS-10m.




Electrical Connection Diagram

ADCS-MCB CMG-10m

3V3 Load 5V Load

PC/104 UART1/O 1/0.ADC PC/104 [AN 7o

ICSP DBG IF v m
spi
AB 485 XCVR 32-bit MCU X 485 XCVR
OBC UART /O
OBC UART

UART

B coil MAG Torquer
GNSS UART REEREA Bi-Dir Buff Ll
I Avcx3] -
or CMG Driver & To Electric
PWR UARTI/O Senser oz

OBC CONN 12CPWR

EXT GNSS AUX UART CMG RS485
CONN CONN CONN CMG RS485 Temp Sensor X 2

RS485 |

I12C, 3V3

NOTE

GNSS data comes either from the
OBC or an external GNSS module.
UART, 3V3 3V3 and 5V If it comes from the external module,
it can also be routed to the OBC

Auxiliary Module

3V3 and 5V Auxiliary GNSS
OBC UART/RS485
GNSS UART

More details can be found in the document: Datasheet for ADCS-10m.



CMG Applications - Agile Satellites (worldview 2-3-4, Piéiades, Spot
5-6-7, etc) and La rge Spacecrafts (Space Stations)

Maxar's World View International Space Station
(Remote Sensing)




Principle of Single-gimbal Control Moment Gyro (CMG)

Ts = Isws

Tt — Iswgws

Tg = LgWy
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Attitude & Heading Reference System (AHRS)
Architecture for Antenna Control Unit (ACU)

LEO Satellites

source | encrypted-tbn0.gstatic.com/images?q=tbn: ANd9GcTr_FCdqj?hf4JQFPgmnhY fNXHjdnWKKPHv-3GHJ6RISwW&s

source | cdna.artstation.com/p/assets/images/images/048/684/144/large/brandon-westlake-main-render2. jpg?1650649742
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http://www.youtube.com/watch?v=4QWY-GqH0Sc
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