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The SoFIE mission uses a UHF uplink and downlink capability to command the spacecraft and 

receive health and status telemetry, respectively (9600 bps). To ensure continuous operational 

availability and reliable telemetry download, the link budget is evaluated under a worst-case 

geometric scenario using the AMSAT/IARU Annotated Link Model System (V2.5.5). All 

calculations assume the spacecraft is positioned at its maximum slant range and at a minimum 

operational horizon elevation angle of 10° relative to the ground station. 

Uplink Technical Analysis 

The uplink path establishes the command-and-control loop from the primary ground station 

transmitter to the SoFIE CubeSat receiver. Calculations demonstrate that the ground station's 

Effective Isotropically Radiated Power provides sufficient signal energy per bit over noise density, 

or Eb/No, at maximum slant range to maintain link closure using BPSK modulation. 

 

 



 
Figure 1: UHF Command Uplink Path under Worst-Case 10° Horizon Elevation Angle using the 

AMSAT/IARU Model. 

Downlink Technical Analysis 

The downlink path dictates the transmission of spacecraft health telemetry from the SoFIE 

CubeSat back to the ground station. Calculations demonstrate that the spacecraft’s Effective 

Isotropically Radiated Power provides sufficient signal energy per bit over noise density, or Eb/No, 

at maximum slant range to maintain link closure using BPSK modulation. 



 

Figure 2: UHF Telemetry Downlink Path under Worst-Case Spacecraft Slant Range using the 

AMSAT/IARU Model. 

Summary 

The calculated uplink margin of (19.9dB) and downlink margin of (10.1dB) confirms that the SoFIE 

mission maintains closing communication links under Worst-Case 10° Horizon Elevation Angle. 

 

 


