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During final functional testing and delivery, some inconsistent RF performance had been observed from the MARScom satellite that needed to be fully evaluated before final deployment.  The emission was first observed during final functional testing prior to delivery for Vibration testing at JSC.  Subsequent to Phase III Safety review, additional testing was performed and revealed spurs above and below the assigned frequency.  These signals were intermittent depending on the configuration of the deployment of the HF wire transmitting antenna.
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Figure 1.  The original spurious emissions observed from MARScom
Returning Procedure:  On 2 May, the VHF Receiver Panel on the  MARScom spacecraft was removed by taking out the top and bottom six screws and the panel set aside to give access to the HF transmitter on the diagonal board as shown in Figure 2.   In the photo, the RAFT picosat is also shown on charge in the background and the RX panel is setting on top of the power supply.
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Figure 2.  MARScom being retuned to assure reliable RF performance.

This arrangement gave easy access to the main transmitter tuning adjustments, L5, L6 and C1 as shown in Figure 3..  It was found that the adjustment of L5 and L6 were very sensitive with only about +/-15 degrees of adjustment range.   But subsequent testing revealed that this sensitivity was mostly dependent on the placement of the 43” wire antenna and the presence in the near field of other metallic objects and test equipment.  When the antenna was deployed as it would be in flight and with the satellite on an insulated wooden bench, it was found that the adjustments were much more forgiving, allowing +/- over 90 degrees of suitable adjustment range with no spurious emissions.
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Figure 3.   MARScom Tuning Adjustments
Thermal Testing:  After centering the adjustments for maximum reliability, the VHF RX panels was re-installed and the six top and bottom screws were torqued to flight specifications.  The picosat was then placed through 4 cycles of thermal testing between -15 and +50 deg C.  This testing assured that the tuning was not affected by temperature as reported in the Thermal Vacuum test report.
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