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Review: Flight Software Changes Little

❖ Basic Flight Software Unchanged Since Fox-1a (AO-85, 2015)

❖ Largest changes came with Fox-1e/RadFxSat2 (AO-109, 2021) and 

HuskySat (HO-107)

❖Switched from FM repeater to Linear Transponder

❖Switched from 100bps DUV telemetry to 1200bps BPSK

❖Add support for CAN bus

❖Added secure commanding

❖ Faster telemetry allows whole orbit data (more later/next talk)
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Telemetry Transponder Passband

Review: FoxPlus/Golf-TEE BPSK Telemetry

▪ BPSK = Binary Phase Shift Keying

– Essentially a sine wave whose phase is shifted

– Each shift represents a 1 or 0

– Sits just below the transponder passband

                  -10kHz           0                                                    30 kHz

                                                   Downlink
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Golf-TEE/FoxPlus Frames

❖ Contains 669 8-bit data bytes

❖ Each frame starts with header 

❖Indicates which satellite

❖Frame Type number

❖Satellite mode and other data

❖ Each frame ends with FEC check blocks

❖ Each frame has a CRC

❖ Each frame is a fixed size
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Frames and Payloads

❖ Frame is Fixed Length 

❖Frame transmits in a bit over 5 seconds

❖Contains 6-ish variable-size sets of data called payloads

❖Frame type number tells which payloads are within it

❖ Payloads

❖Examples: Current health data, min health data, max

❖ health data, infrequent or diagnostic data

❖ Whole Orbit Data (more later/next talk)
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Payload vs Frame Size

Payload Sizes: Header=12,RTHealth=100 (common=64,common2=32,specific=4),

min=80,max=72,WODHealth=104,Diag=148, RadiationRT=60,RadiationWod=68

Frame sizes:

      Payload Only,   Current Filler   
Current Size

RT1             604           065             

669

RT2             596           073             

669

AllWOD1    648           021             

669

AllWOD2    612           057             

669

AllWOD3    636           033             

669

SafeData1  660           009             

669

SafeData2  648           021             

669

SafeWOD    604           065             

669

Diagnostic 660           009             

669

AllFrames = 669
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FoxPlus/Golf-TEE Frames
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Examples of Payload Within Frames

1=realtime, 2=min,3=max,4=science,5=WOD,6=Diag

❖ Frame type 0 (All WOD):

❖Payloads 5 5 5 5 5 5

❖ Frame type 1 (Real Time)

❖Payloads 1 5 5 5 5 5

❖ Frame type 2 (Min-Max)

❖Payloads 2 3 5 5 5 6

❖ Frame type 3 (Safe 1)

❖Payloads 1 2 3 5 5 5

❖ Frame type 4 (Safe 2)

❖Payloads 5 5 5 5 6
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Frame Frequency

❖ Some frames can be sent less frequently or in different satellite 

modes

                  Normal Health Mode                            Safe Mode
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FoxTelem Displays

RF Input Screen
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FoxTelem Displays

GOLF-TEE

Health Display
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FoxTelem Displays

FoxPlus-A Health 

Display

AMSAT Symposium 2025



Radio Amateur Satellite Corp.

FoxTelem Displays

FoxPlus-A

WOD Display
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FoxTelem Displays

Golf-TEE Diagnostics

Display
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Thanks for listening!

AO-91 Launch
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