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 Summary

 The use of coaxial cable in a BFN can
 cause many issues:

  -  High attenuation

  -  Low antenna efficiency

  -  Higher energy demand

  -  Poor amplitude and phase stability

  -  Distortion of radiation pattern

  -  Passive intermodulation (PIM)

  -  High resistive torque

  -  Bulky RF harness

  -  Higher total satellite system mass

  -  Limited Mission/System
      performance

 Summary

 Planar transmission line coupling
 elements were invented to provide a
 means of bridging the gaps at the
 inter-panel junctions of DRA panels
 without recourse to RF coaxial cable
 harnesses, normally used in a BFN,
 with the aim of avoiding the related
 issues.

 In the stowed (folded) state, flexible
 dielectric bridges, containing either
 a flexible trace or a flexible ground
 plane, are in a folded arched form at
 the inter-panel junction.

 During the deployment phase, the
 flexible dielectric bridges unfold and
 slide over their respective traces
 and ground planes until the 
 deployed state is reached.

 There is no metal-to-metal contact
 in the coupling elements. PIM issues
 are thus eliminated or minimised if
 PIM prevention rules are followed 
 for other parts of the antenna. 
  
 A simplified equivalent circuit of the
 coupling elements, bridging a gap in
 a two-section microstrip 
 transmission line, has been derived
 and analysed for the deployed state.
 
 MATLAB/RF Toolbox was used to 
 compute the S-parameters for the 
 simplified equivalent circuit. 

 Results of the computations indicate:

 -  adequate return loss 

 -  low insertion loss 

 -  linear phase against frequency,
    i.e. a constant true time delay (TTD)
 
 In the frequency bands of interest,
 the computed return loss and
 insertion loss for the coupling 
 elements are superior to the values
 measured for the state-of-the-art
 Power Sub-Miniature (PSM)
 connector, an SMA-like connector
 developed for space applications.

 Summary

 The novel planar transmission line
 coupling elements are an enabling
 technology providing the means
 to increase the performance of a
 DRA antenna.  Benefits include:

 -  Very low loss in the BFN

 -  High antenna efficiency  

 -  Stable radiation pattern

 -  Improved beam pointing accuracy

 -  Very low PIM

 -  Centralisation of TRMs and DBF
    electronics, made possible by
    the low-loss BFN, lowers the
    mass of the deployable panels and 
    reduces cost.

 -  Easier deployment due to reduced
    resistive torque

 -  Enhanced system performance

 -  Mission benefits

 Summary

 Funding and interested parties are 
 required to support the design, 
 development and test activities for 
 progressing the TRL of the novel
 coupling element technology.

 The coupling elements, used in 
 conjunction with low-loss planar 
 transmission line (microstrip or 
 stripline), offer an alternative to 
 coaxial cable BFN technology.
 
 The new BFN technology should be 
 suitable in the deployment of DRA 
 antennas from large through to 
 small satellites, including CubeSats, 
 for applications in VHF through to, 
 and possibly beyond S-band. 
 
 Potential benefits include:

  -  Simplified and lower cost 
      implementation of DBF

  -  Enhanced communications from
     higher signal-to-noise ratio (S/N)
     and reduced PIM

  -  Better retrieval of low biomass
      values in SAR missions

  -  Higher quality interferometric
     SAR measurements

  -  Improved performance of passive
     receive-only dual-pol SAR

  -  Reduced overall system cost
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