F50% 6 B o X @ K F F R Vol. 50 No. 6
2016 4F 6 H JOURNAL OF XI” AN JIAOTONG UNIVERSITY Jun. 2016

DOI. 10.7652/xjtuxb201606015

— MR AR AR EEIE &k 1T
EiR-REXFNIXTTE

g, |HEI, EHME . A, XA, gL, g’
(1. Hp [ 25 8] 2 AR W58 B P 22 43 Be 25 8] 3 ol 5 AR 51 05 92865, 710100, P 225
2. PHEAZ K2 T 55 8 TR AR, 710049, FH4)

WE. AMAARRAMEERIHELRZANERRE P ARAEXLELERBERT T PN E 3] M3
MAEERME A EXRAX — B RET —AHGETRARMGNXT A, AT R RIEST
BRTEAMBESEHEBEARHEXALCER N THLALEXRREAXX;RERIEZF E4
WRE—AZREFRERE LA RGHEREFT MK, BN ZTEN R RGETEEFRITHE
HH AR TR E A R ERG 28— T REBEEFEOAX T HE R THRG AL E
WEARE T REU LA ENEGIELERIESs, MK ELEREAN . 7 B EA L
PEIR K 3~4 ANHK BRI RNy B XA L% BIARF &L EmE 8 6 R E A8
i R AR ——HMEGEL AL ENZGELBRESAMEFN IEETAFTEFNEREET TP
BOHELHREABLEX RN TR, ZH5ETALRLZAELIENEGFRREH G FF K.
KER. LR ZEIELM; BIAEE FK

mESES. TMI30.1 XHIREML: A XEHE. 0253-987X(2016)06-0097-07

Measuring Method of Weak Nonlinear Current-Voltage Relationship
Based on AC Excitation

HE Yun'?, BAI Chunjiang', WANG Xinbo', BAI He', HU Tiancun',
CUI Wanzhao', LIU Chunliang®

(1. National Key Laboratory of Science and Technology on Space Microwave, China Academy of Space Technology (Xi’an),

Xi’an 710100, China; 2. School of Electronic and Information Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: A new method based on AC excitation is proposed to characterize the weak nonlinear
current-voltage relationship in huge linear background, which is hardly measured by the DC
method in the study of passive intermodulation mechanism of RF and microwave components.
The current-voltage relationship of the nonlinear system is firstly analyzed when AC voltage is
applied and its expression is derived, then samples consisting of a diode in parallel with different
resistors are measured The coefficients for linear and nonlinear parts are calculated from the
measured amplitude of harmonics with different order, the current-voltage relationship of samples
and the weak nonlinear part of the current-voltage relationship coming from diode are also
obtained from the resulting expression. Results show that the proposed method obtains a weak

nonlinear part of current which is 3-4 orders smaller than the linear part in magnitude, and
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exhibits advantage of the method over traditional DC method. Moreover, the calculated weak

nonlinear parts of currents coming from the same diode with different samples are almost equal,

and the practicability of the method is confirmed. The method will offer a new way for

investigating nonlinear conduction mechanism that is resulted in passive intermodulation.

Keywords: passive intermodulation; nonlinearity; current-voltage; harmonics
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