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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.
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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

K6 SHIC BT Ut R Al Sk 1 S 2400 15 90 L

4 &R

ARSCHE T — B PR IE R Al o R R Sk S BT ik, RO TN R RS R -2 R A, FEARTE L
THEE T SR X e 1 B2 il AR 2R v, BE L RERC U A ) PIM (972 A o JEF I BT IR S B T 40 00 TAEAE S B BE A C
W BER B S A AR Ak X R sk o RO RN ST Y S S RCMERE R BN R AR T WA, S R BEAY e ok R B Sk A
2.1~2.7 GHz F 52918, |<-30 dB, 5 N iH AFIFE/N T 0.3 dB; C ik Bt iy ek 280 43 Sk 7E 3.5~4.2 GHz F 521l |S,,|<
=30 dB, A NI ATIFE/NT 0.2 dB . 1% PG AR 12 M 2 R Al 42 Sk B AR S R T B, RIS TN TME R R RAS, SR 2k
K X HHEAT PIM SE I 43 A7 o AR PR AEEXS PIM A I 58 45 5 W AE B0 s /E A, O FRIE R TR TR (R R 409 e e 4
WAL T SN . 52 0 A FH i 5

S5 3k
(1] P BT B A5 . 4 I e 1 TR B U AR 2 M Ay BRAIL AR RN T35 VR (D], P 22 58 R 2224k, 2011,45(2):82-86.

(YE Ming,HE Yongning, WANG Xinbo,et al. Nonlinear physical mechanism and calculation method of passive intermodulation
at metal waveguide connection[J]. Journal of Xi'an Jiaotong University, 2011,45(2):82-86.)

(2] 29 5 AR JT MW A 55 . JC IR EL VR ) AR W58 BUIR KR TR H )], 25 [ B 7R, 2017,14(4):1-6. (LI Xiaoxiao,CUI
Wanzhao, HU Tiancun, et al. Review of passive intermodulation techniques and development trend[J]. Space Electronics
Technology, 2017,14(4):1-6.)

(31 F/INE B, AR 7 . 2 18] Ok By 5 G i 4 JIC I 381 S T 7 alk JRE (], 2 [A) L 4R, 2020,17(5): 1-10. (WANG Xiaoli,
CHEN Xiang, CUl Wanzhao. Recent research advances of passive intermodulation for high—power microwave components[J].
Space Electronics Technology, 2020,17(5):1-10.)

(4] HETTHEZR% B A5 . XA SO P G TR B IR LB AT S5 A I B (M. Jb 5t db R TR 27 H ik, 2020:2-20. (CUI
Wanzhao, LI Jun, WEI Huan, et al. Mechanism analysis and detection technology of passive intermodulation in satellite
microwave components[M]. Beijing:Beijing Institute of Technology Press, 2020:2-20.)

[5] FBLAKR0GE 2RK0R, 45 . S I BER T IR 58 Rl 3 b & BT [0]. 25 M AL TR, 2017,14(6):49-53. (WANG Qi,DI Xuefeng, LI
Qiugiang,et al. A design of low—passive intermodulation coaxial filter in S band[J]. Space Electronics Technology, 2017,14(6):
49-53.)

[6] JIN Qiuyan, GAO Jinchun, FLOWERS G T, et al. Modeling of passive intermodulation with electrical contacts in coaxial
connectors[J]. IEEE Transactions on Microwave Theory and Techniques, 2018,66(9):4007-4016.

(7] MoV 3 0 0 S5 000,45 . AT F B2 i X JC R B8 T (9 5% ma LB 43 B7 (7], o I RL 2% )8 Bk, 2021,51(8):1316-1330.
(YANG Huiping, HUANG Wei, ZENG Biqing, et al. Analysis of passive intermodulation distortion caused by loose electrical
contact[J]. Science China:Information Science, 2021,51(8):1316-1330.)

[8]1 YOU Jianwei,ZHANG Jianfeng,GU Weihui,et al. Numerical analysis of passive intermodulation arisen from nonlinear contacts
in HPMW devices[]]. IEEE Transactions on Electromagnetic Compatibility, 2018,60(5):1470-1480.

[9] DINH T N V. A compact contactless coaxial VHF rotary joint for surveillance radar[J]. IEEE Microwave and Wireless
Components Letters, 2019,29(1):17-19.

(FH:55 863 1)



