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GuaraniSat-2 CW Decoder 

GuaraniSat-2 CW frame consists of 23 alphanumeric characters containing the satellite callsign and 

telemetry data. There are two types of CW frames, each transmitting different information about the 

satellite status. 

GS2 CW type 1 example:   Z P 5 X S N   G S A T 2    D6 7D 8C 2E 0C 2B 

Callsign Character 1-11 Telemetry Character 12-23 

Z P 5 X S N G S A T 2 
Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 

D6 7D 8C 2E 0C 2B 

The telemetry field consists of 6 bytes of information, represented by a total of 12 hexadecimal 

characters. 

The first, second, and third bytes shall be interpreted as 8-bit unsigned integer values and converted to 

their decimal representation. 

D6  =  214 =   8.24 V  Battery Voltage. 

7D  =  125 = - 0.15 A  Battery Current. 

8C  =  140 = 21.58 °C   Battery Temperature. 

The fourth, fifth, and sixth bytes shall be interpreted bit by bit, where bit 1 is the Most Significant Bit 

(MSB) and bit 8 is the Least Significant Bit (LSB). 

 MSB LSB 

2E  =  0010 1110   

0C =  0000 1100 

2B =  0010 1011 

GS2 CW type 2 example:   Z P 5 X S N   G S A T 2    04 AD AD F8 89 24 

Callsign Character 1-11 Telemetry Character 12-23 

Z P 5 X S N G S A T 2 
Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 

04 AD AD F8 89 24 

The first, second, third, fifth, and sixth bytes shall be interpreted as 8-bit unsigned integer values and 

converted to their decimal representation. 

04  = 4 

AD  =  173 

AD  =  173 

89    =  137 

24    =  36 
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The fourth byte shall be interpreted bit by bit. The Most Significant Bit (MSB) corresponds to bit 1, 

while the Least Significant Bit (LSB) corresponds to bit 8. 

 MSB LSB 

F8  =  1111 1000 

CW TYPE 1 DECODER TABLE 

Byte Description Interpretation 

Byte 1 Battery Voltage (V) V Bat (V) = value * 0.036817 + 0.359695. 

Byte 2 Battery Current (A) I Bat (A) = value * 0.050582 - 6.468853. 

Byte 3 Battery Temperature (°C) T Bat (°C) = value * - 0.381563 + 75. 

Byte 4 

Bit 1 CW Type 
0 = Type 1. 

1 = Type 2. 

Bits 2-3 Kill Status 

00 = EPS1 KILL OFF, OBC KILL OFF. 

01 = EPS1 KILL OFF, OBC KILL ON. 

10 = EPS1 KILL ON, OBC KILL OFF. 

11 = EPS1 KILL ON, OBC KILL ON. 

Bit 4 Battery Heater 0 = OFF, 1 = ON. 

Bit 5 Startup Routine Completed 
0 = Not Completed 

1 = Completed. 

Bit 6 Uplink Successful 
0 = No Successful Uplink,  

1 = At least one Successful Uplink. 

Bit 7 
Solar Panel Deployment 

Successful 

0= Not all ACK from ICARO received. 

1= All ACK from ICARO received. 

Bit 8 Reservation Flag 
0= No pending command execution. 

1= At least one pending command execution.  

Byte 5 

Bit 1 EIRU Mission 

0 = OCP Activation command not sent. 

1 = OCP Activation command sent. 

Bit 2 MUA Mission 

Bit 3 CDH Subsystem 

Bit 4 PLD Subsystem 

Bit 5 Access Board (AB) 
0 = AB flag set to 0. 

1= Nominal UART communication with MB. 

Bit 6 ADCS 
0 = ADCS OCP OFF. 

1 = ADCS OCP ON. 

Bit 7 ICARO Subsystem 
0 = ICARO enabled, Unreg2 line OFF. 

1 = ICARO enabled, Unreg2 line ON. 

Bit 8 SCC Mission 
0 = 12V line and UART with SCC OFF. 

1 = 12V line and UART with SCC ON. 

Byte 6 
Bits 1-5 Time After Last Reset 0 – 23 h after the last reset. 

Bits 6-8 Flag Startup Step Startup Step values from 0 to 7. 
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CW TYPE 2 DECODER TABLE 

Byte Description Interpretation 

Byte 1 Gyro X 
Only the most significant byte received directly 

from the ADCS for each Gyro value is placed 

here. 

Byte 2 Gyro Y 

Byte 3 Gyro Z 

Byte 4 

Bit 1 CW Type 
0 = Type 1. 

1 = Type 2. 

Bit 2 Sun sensor panel X+ 
Sun sensors are 16-bit values in the satellite 

 

value_8bit = the Most Significant Byte justified to 

the left 

 

If value_8bit > 127 then bit = 1 

Else bit = 0 

Bit 3 Sun sensor panel X- 

Bit 4 Sun sensor panel Y+ 

Bit 5 Sun sensor panel Y- 

Bit 6 Sun sensor panel Z+ 

Bit 7 Sun sensor panel Z- 

Byte 5 RSSI 

RSSI is a 16-bit value in satellite. 

The Most Significant Byte justified to the left is 

received here. 

Byte 6 Burner Circuit Temperature Max value after last reset. 
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