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Abstract In this paper, helical wave wire have been proposed as the vehicle connector for the wireless access
in vehicular environments(5.925GHz) communication. This helical slow wave connector is design by considering
the properties of critical parameter like helical mean radius, helical pitch, helical wire radius and distance of
helical wire to shield. The design simulation and results can be used to determine the most suitable helical
wave wire dimensions for vehicle communication connector. The optimized WAVE connector inserted the helical
wave wire has insertion loss less than —0.76dB at 5.925GHz. It provides 31% of insertion loss with good
performance. Therefore, the simulated results can be effectively used for optimum design of high frequency
connector for vehicle communication.
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[Fig. 1] Conventional Model of FAKRA connector.
(a)assembly model (b)sectional figure
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[Fig. 2] Smith chart of FAKRA connector
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[Fig. 3] Helical model of FAKRA connector
(a) Assembly model (b) Side section
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[Fig. 4] Simulation model of conventional FAKRA
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[Table 1] Optimization parameters of wide bandwidth

connector
Symbol Parameters
Helical mean radius 07| 08 | 09|10
Helical pitch P 1 1.5 2 |25
Wire radius T 03| 04 |05 0.6
Shield distance d 3 4 5 -
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[Fig. 5] Insertion loss of conventional FAKRA connector.
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d : shield radius

S : helical THHA

a : helical mean radius

1 : helical Zo]

I, : helical wire radius

N : helical turn 4>

p : helical pitch
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