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Beacon description for web site 

 
Object:  
This technical note describes the data contained in the “beacon” telemetries which will the transmitted by 
UVSQ-SAT satellite after its launch. The beacon aims to provide data to be used for UVSQ-SAT health monitoring 
around the Earth. Beacons will be transmitted on 437,020 MHz with BPSK G3RUH modulation (1200 or 9600 bps). 
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1. Change record 
 

Version / Revision Date Author Comments 

v1r0 16/12/2020 EB First issue for AMSAT-F data decoder. 
v1r1 05/01/2021 AJV TBD replaced. 
v1r2 05/01/2021 EB Official version for online publication. 

 

2. Introduction 

2.1. Applicability 

This document is only applicable to UVSQ-SAT satellite. 
 

 
UVSQ-SAT flight model 

 

2.2. UVSQ-SAT description 

UVSQ-SAT is a French nanosatellite designed to observe the Sun and the Earth. It is a demonstrator of space 
technology under the responsibility of LATMOS. The mission is part of the International Satellite Program in Research 
and Education (INSPIRE) program: INSPIRE-Sat5 

The objectives of the mission are of a scientific, technological and academic nature. It is based on the triptych 
“Research-Innovation-Training”. The main objectives of the UVSQ-SAT satellite are: 

 To measure the Infrared (IR) flux emitted by the Earth and the solar flux that it reflects. 
 To measure solar irradiance in the Ultraviolet (UV) spectrum. 
 To increase the technological maturity of a detector associated with a medical device program. 
 To provide space platform with a transponder for Ham-Radio community. 
 

2.3. Reference documents 

Provided information are extracted from these documents:  

 UVSQSAT-IF-LAT-0048_v1r0 --- TMTC plan (23/11/2020) 
 UVSQSAT-DP-LAT-0159 --- UVSQSAT platform datapack 
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3. Beacon description 

3.1. Data encapsulation 

The UVSQ-SAT on-board software encapsulates all data in a telemetry structure defined by CCSDS standard. 
Then the UVSQ-SAT radio board encapsulates all telemetries with the AX25 protocol. 
 

 
CCSDS telemetry structure 

 

3.2. Useful data of the beacon 

These data are contained in the “User Data Field” of the CCSDS telemetry structure. 
 

 
 

Beginning of the beacon 

HK Data Description Detail Size in bits 

iO
B

C
 S

ta
tu

s 

SW Mode MODE_INIT = 0 
MODE_DETUMBLING = 1  
MODE_STANDBY = 2 
MODE_OPERATIONAL = 3 
MODE_SAFE = 4 
MODE_TRANSPONDER = 5 

8 

Last Reset Reason First start = 0 
TC Init received = 0x80 
No TC since 4 days = 0x81 
Unknown reason = 0xFE 

8 

Reset order Order by TC = 0xCA 
No order = 0 

8 

nbReset Value 8 
FormatSdcard Order Order to Format SdCard 0 = 0 

Order to Format SdCard 1 = 1 
Order to NOT Format SdCard 0 = 0xAC 
Order to NOT Format SdCard 1 = 0xAD 

8 

Deploy Antennas system Nominal = 0 
No deploy = 0x11 
Deployment Debug = 0xDB 

8 

Nb Tm since first start Value 32 

Nb Tc since first start Value 32 

Nb Tc Ping since first start Value 32 
Nb Bad Tc since first start Value 32 

Nb Tm in Sdcard Value 32 
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Tr
xv

u
Tx

 H
K

 

Instantaneous RF reflected power from TX port 
(Field valid only during transmission) 

See “TrxvuTx HK” formula table 

12 

Instantaneous RF forward power from TX port 
(Field valid only during transmission) 

12 

Supply voltage 12 

Total supply current 12 
Transmitter current 12 

Receiver current 12 

Power amplifier current 12 
Power amplifier temperature 12 

Local oscillator temperature 12 

Tr
xv

u
R

x 
H

K
 

Instantaneous received signal Doppler offset at the receiver port 

See “TrxvuRx HK” formula table 

12 
Instantaneous received signal strength at the receiver port 12 

Supply voltage 12 

Total supply current 12 
Transmitter current 12 

Receiver current 12 
Power amplifier current 12 

Power amplifier temperature 12 

Local oscillator temperature 12 

iM
TQ

 H
K

 

iMTQ system state mode IDLE = 0 
SELFTEST = 1 
DETUMBLE = 2 

8 

Measure Coil X Current 

See “iMTQ HK” formula table 

16 

Measure Coil Y Current 16 
Measure Coil Z Current 16 

Measure Coil X Temperature 16 

Measure Coil Y Temperature 16 
Measure Coil Z Temperature 16 

MCU Temperature 16 

A
n

ts
 H

K
 

SIDE A - Ants Temperature 

See “Ants HK” formula table 

16 

SIDE A - Ants deployment status 16 
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iE
P

S 
H

K
 

VOLT_BRDSUPraw 
Voltage of internal board supply. 

See “iEPS HK” formula table 16 

TEMPraw 
Measured temp provided by MCU internal sensor. 

See “iEPS HK” formula table 16 

VIP_DIST_INPUTraw 
Input of V / I / P data taken at the input of the distribution part of the unit in 
raw form. Negative values indicate output flow. 

See “iEPS HK” formula table 48 

VIP_BATT_INPUTraw  
Input of V / I / P data taken at the input of the battery part of the unit in raw 
form. Negative values indicate output flow. 

See “iEPS HK” formula table 48 

stat_obc_on 
Bitflag field indicating channel-on status for the output bus channels. 

Bit n = 1 indicates the channel n is ON 
(Only 9 firsts bits used) 

16 

stat_obc_ocf 
Bitflag field indicating overcurrent latch-off fault status for the output bus 
channels. 

Bit n = 1 indicates a overcurrent on the 
channel n 
(Only 9 firsts bits used) 

16 

bat_stat 
Bitflag field indicating Battery Pack board status. 

Bits from LSB (0) to MSB (15):  
0  Battery cell 1 under voltage 
1  Battery cell 2 under voltage 
2  Battery cell 3 under voltage 
3  Battery cell 4 under voltage 
4  Battery cell 1 over voltage 
5  Battery cell 2 over voltage 
6  Battery cell 3 over voltage 
7  Battery cell 4 over voltage 
8  Battery cell 1 balancing 
9  Battery cell 2 balancing 
10  Battery cell 3 balancing 
11  Battery cell 4 balancing 
12  Heaters active 
13  (Reserved) 
14  (Reserved) 
15  Battery pack enabled (Bitflag is 
set when the battery is connected 
to the output bus) 

16 

BAT_TEMP2raw 
Battery pack temperature in between the center battery cells. 

See “iEPS HK” formula table 16 

volt_vd0 
Voltage of voltage domain 0. 

See “iEPS HK” formula table 16 

volt_vd1 
Voltage of voltage domain 1. 

See “iEPS HK” formula table 16 

volt_vd2 
Voltage of voltage domain 2. 

See “iEPS HK” formula table 16 

VIP_OBC00 
Output V, I and P of output bus channel 00 = VBATT Permanant 

See “iEPS HK” formula table 48 

VIP_OBC01 
V / I / P outputs of output bus channel 01 = 5V Permanant 

See “iEPS HK” formula table 48 

VIP_OBC02 
V / I / P outputs of output bus channel 02 = 3V3 Switchable for Payload 

See “iEPS HK” formula table 48 

VIP_OBC03 
V / I / P outputs of output bus channel 03 = 3V3 Switchable for iMTQ 

See “iEPS HK” formula table 48 

VIP_OBC05 
V / I / P outputs of output bus channel 05 = 3V3 Permanant 

See “iEPS HK” formula table 48 

VIP_OBC06 
V / I / P outputs of output bus channel 06 = 3V3 Switchable for Payload 

See “iEPS HK” formula table 48 

Status_stid 
Status Data Cmd : System Type Identifier (STID) 

Value 8 

Status _ivid 
Status Data Cmd : Interface Version Identifier (IVID) 

Value 8 

Status _rc 
Status Data Cmd : Response code as stated in the header 

Value 8 

Status _bid Value 8 
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Status Data Cmd : Board Identifier (BID) 
Status _cmderr 
Status Data Cmd : CmdErr of Response Status Information (STAT) 

Value 4 

Status _stat 
Status Data Cmd : Response Status Information (STAT) 

Value 4 

MODE 0 = Startup 
1 = Nominal 
2 = Safety 
3 = Emergency low power 

8 

CONF 
Read/write configuration parameters have been changed by the EPS master 
since the last parameters load/save operation. 

0 = Parameters have not been altered 
since the last load/save. 
1 = Parameters have been altered since 
the last load/save. 
Note: At system startup a config load 
operation is performed, resetting this 
flag to 0. 

8 

RESET_CAUSE 
Cause of last reset. 

0 = Power-on; system returned from an 
unpowered state (e.g. power cycle). 
1 = Watchdog; system was reset due to 
watchdog timeout, caused by a too-
long delay between command 
interactions with the parent system. 
2 = Commanded; system was reset 
after having received a reset command. 
3 = Control system reset; an upset in 
the EPS control system caused a reset. 
4 = Emlopo; emergency low power 
mode was engaged because the input 
voltage dropped below the threshold. 

8 

UPTIME 
Uptime in second, since system start expressed in seconds. Will wrap around 
to zero on overflow. 

Value 32 

ERROR 
First internal error encountered during the system control cycle. Information 
purposes only. 

Value 16 

RC_CNT_PWRON 
Counter indicating amount of power-on reset occurrences since beginning-of-
life. Stored in non-volatile memory. 

Value 16 

RC_CNT_WDG 
Counter indicating amount of watchdog reset occurrences since beginning-of-
life. Stored in non-volatile memory. 

Value 16 

RC_CNT_CMD 
Counter indicating amount of commanded reset occurrences since beginning-
of-life. Stored in non-volatile memory. 

Value 16 

RC_CNT_MCU 
Counter indicating amount of EPS controller resets that occurred since 
beginning of life. 

Value 16 

RC_CNT_EMLOPO 
Counter indicating amount of reset occurrences due to emergency low power 
mode since beginning of life. 

Value 16 

PREVCMD_ELAPSED 
Time in second, elapsed between reception of the previous and this 
command. 

Value 16 
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iO
B

C
 H

K
 

Solar panel Photodiode 1 (X-) 

Raw value 

16 
Solar panel Photodiode 2 (X+) 16 

Solar panel Photodiode 3 (Y-) 16 

Solar panel Photodiode 4 (Y+) 16 
Solar panel Photodiode 5 (Z-) 16 

Solar panel Photodiode 6 (Z+) 16 

Solar panel Temperature 1 (X-) 

See “iOBC HK” formula table 

32 
Solar panel Temperature 2 (X+) 32 

Solar panel Temperature 3 (Y-) 32 
Solar panel Temperature 4 (Y+) 32 

Solar panel Temperature 5 (Z-) 32 

Solar panel Temperature 6 (Z+) 32 

 Total bits size  1600 

End of the beacon 
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4. Decoding formulas 
 
TrxvuTx HK:  

 
 
TrxvuRx HK: 

 
 
iMTQ HK: 
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Ants HK: 
1) Ants Temperature 
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2) Ants deployment status 

 
 
iEPS HK:  
1) VIP definition 

 
 
2) Raw to engineering: 
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iOBC HK:  
Solar panel temperature:  
The temperature value can be calculated from the raw value with this formula:  

Temp (°C) = RawValue / 1024 
 


