50 % 1. 432-440
202441 A 31 H

(LN 7N
High Voltage Engineering

Vol.50, No.1: 432-440
January 31, 2024

DOI: 10.13336/j.1003-6520.hve.20221936

ETFIUE S BRI BKHRE RN E Rk

FARAEY, HFEL FEEL wIX, TIAR!
(1. Bl XFe IR 8% 4R EEERE, |®2 710049,
2. B A& W F 8] FRM AR AE], FRI 450006 )

2. FRTERZ Al Th 2 B ANAD kol ERI A R BT AT, (HELA Tk IR B4R SR 22 00T
BUE T HREERFIE, AR /D IR S RIS 5 A e L F 58 450 A Bk ol R I ARk . T — Rl 0 BBk
%&ﬁT*ﬁﬁﬁﬁéﬁﬁ%%ﬁﬁ%ﬁ%@%,%ﬁﬁi@ﬁﬁﬁ%%@%ﬁﬁﬁ”?@%ﬁﬁ,ﬁwT%ﬁ
TERBEAR RGBT, I B BR R S SR T 1 AN [R) S H00S B 1) PR R AT IR S B H BT B . SEIG 25 SRR -

I3 FELREL L SRAE PR NP I 1) 6 ORISR GRS S MR B R, AR 20 FL BELHE o A 42 S i L W Ll P D 5 00 K %ﬁ%
BN R K A S IR AE G NI 1) By s SRt s B SR U SR, FRAE S R 2 5l 15 5k
IMIRAR o FESERR SR TS, AT DURE S2 PRl & 7 SRR B DL ARAIUR B A 2 S Bk 2 SERRll 2K .
KH#iA): B-dot; LR F4r#8; RC Blords; WliE; Pfkmb i

Pulse Current Measurement Probe Based on Broadband Hybrid Self-integration
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Abstract: At present, many researches on nanosecond pulse current measurement sensors for pulsed power devices are
available, however, most of the existing measurement probes for pulse current focus on the acquisition characteristics of
high-frequency signals, and few measurement probes for broadband nanosecond-pulse current have an excellent response
to both high-frequency and low-frequency signals. In this paper, a broadband current sensor using a hybrid integrator is
designed based on a new circuit topology, and its working principle and cable matching mode are theoretically analyzed.
The overall structure design of the current probe is introduced, and the influence of different parameters on the output
waveform of the designed current probe is explored through step response experiments. The experimental results show
that the integral resistance and sampling capacitance have a great influence on the time constant and low-frequency sensi-
tivity. When the integral resistance increases, the probe output amplitude decreases, and the time constant increases. When
the sampling capacitance decreases, the probe output signal amplitude increases and the time constant decreases. The
sampling resistance has a great influence on the high-frequency sensitivity, and excessive resistance will cause overshoot
distortion of the measuring signal wave front. In the actual parameter design, the above high and low-frequency sensitivi-
ty-related parameters can be adjusted according to the actual measurement requirements to meet the actual measurement
requirements.
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Fig.2 Cable matching schemes of current probe
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