4520 % %5 6 ) ERLILA R S Vol. 20 No.6
2023 412 A Space Electronic Technology Dec. 2023

DOI:10. 3969/j. issn. 1674-7135.2023. 06. 005

B P EREMIFLIEFRNLTRERERAGTERE

g LR A R A RTA R A AT

(1. V925800 R A9 05 B AR AR, VU4 710049 52, BT BRSBTS TR R, TRII 518055
3. F W SORY: BT TRE R Al 999077)

B OE.LFRB SR T — AT A TR AL R & AR 9 4 8 B Ak A JR 23 (passive intermodulation ,
PIM) t& {86945 A 75 ko defa it ¥ 69 2 4 AR d X B A AR B IR R B HOR 9, AL AR R
FIRAR A B R B CST %45 A Ae 48 RIRR & Alcsh w vy PIM vy, 383E ) & PIM X 25 R T
VAGr AR IAF M AE (device under test, DUT) #9 3 &k A5k, # fo 45 A0 DUT fe 484139 #1424
B PIM v 2, 4F3T486-2 2 Bdmk DUT, B AR A 7 Bl #h4E I R &R 4e 4t P X — 12 oy =
Y- PIM ( third-order passive intermodulation, PIM3) #3{&, Lk K T HHF ARR T E LR B R K G =
M-3F 2R A2, B ) R AR 64 3F Ltk R AT A TR 25 4 R Bl A B 4L 4G PIM3 v i, 45 BiR AR
Ao KIRRER— B LF ARG Z LT T 2Bk PIM 69385 & L3k &M A 20ag IR
BT —HF T B Reyiiz,

KEIR R IR e Bk AR dE AR UR  AE R A

h [E 4K S . V443 XHERFRERD A NEHRS:1674-7135(2023)06-0030-06

A simulation method of passive intermodulation for
metallic contact in radiation field

CAO Zhi' ,ZHAO Xiaolong' ,ZHOU Haonan' ,ZHANG Keyue',CHEN Xiong>’ ,HE Yongning'
(1. School of Electronic and Information Engineering,Xi’ an Jiaotong University, Xi’ an 710049, China;
2. School Electrical and Electronic Engineering, Southern University of Science and Technology, Shenzhen 518055, China;
3. School of Electrical Engineering, The Chinese University of Hong Kong, Hong Kong 999077, China)

Abstract: The paper proposes and verifies a simulation method that can predict the passive
intermodulation ( PIM ) product for metallic contact received by an antenna. The metallic contact
interface in the radiation field is set as a discrete port of a nonlinear current source, and the PIM response
accepted by the receiving port of the antenna can be obtained by CST field simulation with the nonlinear
current source as the excitation source. A small amount of PIM test results can be applied to simulate and
extract the nonlinear parameters of the device under test (DUT), which enables us to simulate and
predict the PIM level of DUT at any position in the radiation field. Firstly, we employ a slotted coaxial
antenna to measure the third-order PIM ( PIM3) amplitude for the DUT of aluminum metallic contact at a
specific position in the radiation field. Then, based on the field simulation the third-order nonlinear
coefficient of DUT can be extracted. Finally, by adopting the determined nonlinear current sources, we
can simulate and predict the PIM3 levels at different positions in the radiation field. The simulation

evaluation and experimental results are consistent. This research provides a reliable and convenient
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approach to evaluating the PIM response of metallic contact and extracting the DUT’ s nonlinear parameter

in complex radiation field scenarios.

Key words; passive intermodulation; metallic contact; radiation field; nonlinear current source;

nonlinear coefficient
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