%61 = F oo Vol. 54 No.6
2026 46 H ACTA ELECTRONICA SINICA Jun. 2026

FH T T B 00 45 o - ) SO 4 1
BRI

FrEYR BHLELHR, R, KR!
(1. fEdbrL Sy e b 07100052, JbET & i FRHE A BRZA L, LA 100089)

O ARSI T BRI 6 SEATAY L TR S MR R BT I A T s . e i
WA 133 TR E R SRS BT H bR T BORECRE S 3 205K, B HORT R0 K B 65 205 5 MR 2 H JR [ 36 25X
FL BEL 57 8O0 A SR AT T S . O T A P U A SRR A e R BEL R 10 ) e IR P O A R 45 A WA B T
XL 14 HL U A s e A LT AR P 1) 00 6 I, X SRR W L RS LT AE 20 kHz ~ 1 GHz I 5 Rl A B RE AR AR
TP PR . AERT SR TE TR 1 THI R 700 ps (¥ TEC 61000-4-2 bifk S A 5 B He 0 7= A (10 5% 25 L IR B AN T
IR TR AR v L A s D o H T R v L WA i 1 5 R I W) S 8 o B BB v A% e L D 1
T TFHLL 0 R GUAE AR RN T B3 A R R, DL S 77 R 40728 W sl v - 3 45 H R AR (Electronic Capacitor
Voltage Transformer, ECVT) F, 2% & 7E L P 48 (Electrical Fast Transient, EFT) K& S350 (650 10 B0 fL i &, 51
HI T ALK (Transmission Line Pulse, TLP) MK A AN &, itk—20 RGEH Attt Tl SEfdiiE 2% .

R RS E RO R RIS s Rk B AR P

EEWAB: BN PR A B2 J 5286 2= BFE 3 (No.SGSC0000Y FQT2402710)

hESES: TN97 MHEFRIRES: A XEHS: 0372-2112(2026)06-2865-14
L F 3 URL:http://www.ejournal.org.cn DOI:10.12263/DZXB.20250534

Design and Calibration Method of Broadband Current Probe for
Sub-Nanosecond Transient Pulse Measurement
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Abstract:  This study designed a broadband current probe for transient pulse measurement and developed a corre-
sponding methodology for measuring and calibrating its transfer impedance. Initially, theoretical calculations determined
the required magnetic core permeability for achieving specific dimensional targets and desired transfer impedance. The sen-
sor was realized using a novel nanocrystalline magnetic core combined with a toroidal disk resistor load exhibiting low para-
sitic inductance. Furthermore, the existing measurement setup for characterizing current sensor transfer impedance was im-
proved. The transfer impedance characteristics of the designed sensor were then measured and validated using a vector net-
work analyzer (VNA). Test results demonstrated that the transfer impedance maintained excellent flatness across the mea-
surement frequency range of 20 kHz to 1 GHz. For time-domain validation, transient current waveforms generated by direct
discharge from an IEC 61000-4-2 standard generator with a 700 ps rise time were employed. The current waveforms mea-
sured by the sensor showed close agreement with the outputs from a standard current target across different test voltage lev-
els. Finally, the designed current sensor was successfully applied to measure injected currents in a mobile terminal system
subjected to electrostatic discharge (ESD) gun excitation, and to measure port disturbance currents on an electronic capaci-
tor voltage transformer (ECVT) electronic device within a power system substation under electrical fast transient (EFT)/
Burst conducted disturbances. It also realized the injected-current monitoring of transmission line pulse (TLP) test. These
applications provided valuable data foundations for further system-level analysis.
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