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Design method of coaxial connector with noncontact inner conductors for

satellite communication
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Abstract: A design method of low Passive Intermodulation(PIM) coaxial connectors using
noncontact inner conductors is proposed in this paper. Coaxial connectors are widely used in satellite
communication systems, and their PIMs seriously affect the communication performance. Two coaxial
connectors with noncontact inner conductors in S—band and C-band are designed and implemented,
respectively. The measured IS, | of the proposed coaxial connectors is less than =30 dB from 2.1 GHz to
2.7 GHz in S band, and the insertion loss is better than 0.3 dB. The measured IS;,| of the C band
connector is less than =30 dB from 3.5 GHz to 4.2 GHz, and the insertion loss is better than 0.2 dB. The
proposed coaxial connector design method with noncontact inner conductors may lower the PIM of a
coaxial connector and has bright future applications in satellite communication systems.

Keywords: coaxial connector of noncontact inner conductors; satellite communication; S band; C

band; equivalent circuit
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Fig.1 Current distribution of the coaxial line
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Fig.2 Simulated model and the equivalent circuit model of the coaxial connector with the contactless inner conductor
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Tablel The dimension parameters of the improved coaxial connector at
S band and C band(unit:mm)

dimension parameters  values in CST at S band calculated values at C band

L, 15.18 8.68

L, 7.59 4.34

Ly 7.59 434

L, 25.91 25.66

L, 2591 25.66

D, 3.00 3.00

D, 5.00 5.00

D, 7.00 7.00

D, 16.00 16.00

H, 0.50 0.50 *

H, 1.00 1.00 Fig.3 Dimension parameters of the improved coaxial connector
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Table2 The parameters values of the equivalent circuit model for the improved coaxial connector at S band and C band

component calculated parameters values at S band parameters values in ADS simulation at C band
C\/pF 4.18 2.65
L,/nH 2.32 1.40
C,/pF 0.28 0.17
C,/pF 0.26 0.16
R/Q 0.02 0.02
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Fig.4 Comparison of S—parameters between the equivalent circuit model and the simulated model for
the improved coaxial connector at S band and C band
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Fig.5 Pictures of the contactless coaxial connector of the inner conductor at S band and C band
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Fig.6 Comparison of S—parameters between the simulation and the measurement for the improved coaxial connector at S band and C band
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