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Introduction
 A strong Amateur Radio community / LATMOS partnership

● Enthusiats involved in non-profit / educational space projects  decided to design a full « libre » 
(open source) bidirectional telemetry board for cubesats : SPINO

● Such a project needs an « in-flight » validation to be seriously considered as a proper solution... 
● Motivated by the support that the amateur radio community has offered for UVSQ-SAT (data 

collection, support for the ground segment, support on spectrum coordination…), LATMOS has 
proposed to integrate this experimental board on UVSQ-SAT+ as an additional payload

 Academic and industrial support
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Introduction

Amateur Radio telecom board :
 Will be a pre-validated open source brick available off the shelf
 Maximize compatibility

 simple interface (UART, I2C, SPI, CAN FD)
 PC-104 « like » form factor

 Maximize reliability
 wide supply voltage range
 Fail-safe on key points
 Master the power consumption (especially in idle to face failure situations).

 Operates in the Amateur Radio service bands
 VHF : TX (+30dBm) and RX 144-146MHz

 UHF : TX (+30dBm) and RX 430-440MHz
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Introduction

 Tested as an independant radio system !
→ Amateur Radio payload has its own

frequencies (seprate spectrum coordination)

 « low cost » efficient modulation support
 2GFSK 600, 1200, 2400bps
 4GFSK 4800 (9600bps), 6400 (12,8kbps)
 BPSK with G3RUH scrambling compatibility at downlink...

 Features
 Managed or Autonomous beacon (support for OBC failure)
 Data stream (uplink an downlink)
 Antenna deploy support 
 Digital transponder
 Digital mailbox
 CMD from ground...

Not tested during this mission
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Front End Electronics
(all sensors)

Main Board (Payload) 

TOTEM

Oledcomm payload

IMU (TW or MemSense)

SPINO Hamradio payload

Payload

Inside the Cubesat
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Form factor
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SPINO Block diagram

Core functions
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Core functions

Power supply

Anti
latch-up
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Core functions

MCU
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Core functions

VHF transceiver
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Core functions

UHF transceiver
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Core functions

Bandpass filters
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Core functions

Power amplifiers
Successfully 

validated @145MHz
Successfully 

validated @435MHz
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Core functions

Previews
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Antenna coupling

Antenna coupling
 Amateur radio payload should be as transparent as possible to the radio system

TRXVU
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dipoles

RX VHF

TX UHF

VHF

UHF
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Antenna coupling

Antenna coupling
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SPINO
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Antenna coupling

Antenna coupling :
 Seen from TRXVU

 Diplexer loss : 0,3dB est.
 VHF RX on a true VHF antenna, and UHF TX on a true UHF antenna...

 Seen from SPINO
 VHF TX on an actual UHF-optimized dipole, and UHF RX on an actual VHF-optimized dipole
 Non-optimized antenna + matching + diplexer loss : est. 2.5dB
 Dual TX/RX non testable… SPINO will only work with VHT TX and UHF RX on this mission…

 Diplexers on a new board...
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Payload

Inside the Cubesat

Best location for 
diplexer board : as 
close as possible to 
antennas...


	Diapo 1
	Diapo 2
	Diapo 3
	Diapo 4
	Diapo 5
	Diapo 6
	Diapo 7
	Diapo 8
	Diapo 9
	Diapo 10
	Diapo 11
	Diapo 12
	Diapo 13
	Diapo 14
	Diapo 15
	Diapo 16
	Diapo 17
	Diapo 18

