[image: ]



UND ROADS Mission – Amateur Operations and Telemetry Specification

IARU Coordination Summary
Coordinating Body: International Amateur Radio Union (IARU)
Coordination Status: Confirmed June 15th, 2024
Reference Link: IARU Coordination
License Holder: University of North Dakota
Responsible Amateur Operator: Ronald Fevig, K0UND
Contact Email: ronald.fevig@und.edu
Frequency and Operating Modes
Details of downlink, uplink, and inter-satellite communication links are provided below:
	Link
	Frequency (MHz)
	Band
	Modulation
	Baud
	Coding/FEC
	Network Layer
	Purpose

	UHF Downlink
	435.400
	70 cm
	GMSK
	4800
	ASM + Golay + G3RUH
	CSP
	Primary telemetry & digipeater

	VHF Downlink
	145.900
	2 m
	GFSK
	19k2
	ASM + Golay + G3RUH
	CSP
	Secondary downlink / crosslink

	S-band Downlink (TX only)
	2401.875
	13 cm
	QPSK
	19k2
	ASM + Golay + G3RUH
	CSP
	High-rate payload data

	UHF Uplink (Digipeater)
	435.400
	70 cm
	GFSK
	1200
	AX.25
	AX.25
	Amateur digital packets


Telemetry Frame Structure
	Field
	Byte Offset
	Size (Bytes)
	Type
	Description

	protocol_version
	0
	1
	UINT8
	beacon protocol version, rest of data is only valid if this equals 1

	type
	1
	1
	UINT8
	beacon type

	version
	2
	1
	UINT8
	beacon version

	satid
	3
	2
	UINT16
	satellite identifier

	ram_image
	5
	9
	BOOL
	1 if program is running from a RAM image

	temp_mcu
	14
	10
	INT16
	Temp sensor near MCU

	temp_ram
	24
	10
	INT16
	temp sensor near external RAM

	resetcause
	34
	12
	UINT32
	OBC reset cause

	bootcause
	46
	12
	UINT32
	OBC boot cause

	bootcount
	58
	10
	UINT16
	OBC boot count

	depl_isis_A
	68
	9
	UINT8
	antenna deployment status (LEOP use only)

	depl_a_isis_A
	77
	9
	UINT8
	antenna deployment status (LEOP use only)

	depl_isis_B
	86
	9
	UINT8
	antenna deployment status (LEOP use only)

	depl_a_isis_B
	95
	9
	UINT8
	antenna deployment status (LEOP use only)

	error_word
	104
	12
	UINT32
	GNSS auxiliary data

	nr_stats
	116
	12
	UINT32
	GNSS auxiliary data

	rxstat
	128
	12
	UINT32
	GNSS auxiliary data

	vboost[0]
	140
	10
	UINT16
	Voltage of EPS boost converter 0

	vboost[1]
	150
	10
	UINT16
	Voltage of EPS boost converter 1

	vboost[2]
	160
	10
	UINT16
	Voltage of EPS boost converter 2

	vbatt
	170
	10
	UINT16
	EPS battery voltage

	curout[0]
	180
	10
	UINT16
	EPS switchable output line current

	curout[1]
	190
	10
	UINT16
	EPS switchable output line current

	curout[2]
	200
	10
	UINT16
	EPS switchable output line current

	curout[3]
	210
	10
	UINT16
	EPS switchable output line current

	curout[4]
	220
	10
	UINT16
	EPS switchable output line current

	curout[5]
	230
	10
	UINT16
	EPS switchable output line current

	curin[0]
	240
	10
	UINT16
	EPS input current

	curin[1]
	250
	10
	UINT16
	EPS input current

	curin[2]
	260
	10
	UINT16
	EPS input current

	cursun
	270
	10
	UINT16
	EPS current from boost converters

	cursys
	280
	10
	UINT16
	EPS current out of the battery

	battmode
	290
	9
	UINT8
	EPS battery mode

	bootcause
	299
	9
	UINT8
	EPS boot cause

	temp_brd
	308
	10
	UINT16
	UHF board temperature

	temp_pa
	318
	10
	UINT16
	UHF temperature near PA

	tx_count
	328
	12
	UINT32
	UHF packet transmit count since reboot

	rx_count
	340
	12
	UINT32
	UHF packet receive count since reboot

	boot_count
	352
	12
	UINT32
	UHF boot count

	boot_cause
	364
	12
	x32
	UHF reboot cause

	temp_brd
	376
	10
	UINT16
	VHF board temperature

	temp_pa
	386
	10
	UINT16
	VHF temperature near PA

	tx_count
	396
	12
	UINT32
	VHF packet transmit count since reboot

	rx_count
	408
	12
	UINT32
	VHF packet receive count since reboot

	boot_count
	420
	12
	UINT32
	VHF boot count

	boot_cause
	432
	12
	x32
	VHF reboot cause



Each data element from the table above is formatted as described below:
	Field
	Offset
	Size
	Type
	Description

	checksum
	0
	2
	UINT16
	checksum of the table used in this element

	timestamp
	2
	4
	UINT32
	timestamp (UNIX time) containing sample time of the data in the element

	source
	4
	2
	UINT16
	node from which the data originated

	data
	8
	
	
	beacon data as described by the beacon specification









Telemetry Transmission Summary 
Beacon packets are transmitted using the CubeSat Space Protocol (CSP). Beacons are transmitted every three minutes over UHF and can be received by any ground station. 
Open Telemetry Statement & Contact
This mission operates under the principles of the amateur radio service. All telemetry transmissions are open, non-encrypted, and publicly decodable for educational and amateur participation.
Telemetry reports and decoded data may be submitted to:
UND Space Operations Group
Email: undsog@space.edu 
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