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Fig.1 Waveform a frequency spectrum b and energy distribution ¢ of EMP specified in ™
IEC61000 —4 —4 as well as the effect from rising time
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Fig.2 Waveform a  frequency spectrum b and energy distribution ¢ of EMP specified in
MIL - STD —464 as well as the effect from rising time
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Fig.3 Waveform a  frequency spectrum b and energy distribution ¢ of EMP specified in
IEC61312 -1 as well as the effect from rising time
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Fig.4 Waveform a  frequency spectrum b and energy distribution ¢ of ESD EMP specified in
TEC61000 —4 -2 as well as the effect from rising time
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1 IEC
Table 2 Effective bandwidths of EMP specified in IEC and MIL standard as well as EMP fitted with faster rising time

rising time /ns  semi-pulse width/ns  30dB effective bandwidth ~ 60dB effective bandwidth ~ 99% energy effective bandwidth

IEC61000 -4 -4 5.00 49.95 58.6 MHz 371.1 MHz 46.4 MHz
2.05 50.03 68.4 MHz 585.9 MHz 70.8 MHz
MIL - STD -464 2.47 22.98 122.1 MHz 786.1 MHz 95.2 MHz
1.02 23.00 148.9 MHz 1257.3 MHz 148.9 MHz
IEC61312 -1 7 990 355 580 10.6 kHz 96.4 kHz 14.6 kHz
3230 355 460 11.5 kHz 139.2 kHz 18.3 kHz
TEC61000 —4 -2 0.83 30.0 183 MHz 1 233 MHz 183 MHz
0.54 30.0 220 MHz 1 478 MHz 244 MHz
3
t,=0.35/ 1 °
2
b, =A/t, +1 t,
10% Fawn =0.35/ 1. x J0.21 =~
0.76/t, 2
2
Table 2 Measurement bandwidths required by high-EMP and corresponding measurable dynamic range energy ratio
rising time ¢, required measurement bandwidths measurable dynamic range/dB energy ratio/ %
NEMP  IEC61000 -4 -4 5.00 ns 152 MHz 45.0 99.60
MIL - STD - 464 2.47 ns 307 MHz 37.5 99.90
ESD IEC61000 -4 -2 0.83 ns 916 MHz 55.0 99.99
LEMP IEC61312 -1 8.00 ps 95 kHz 58.0 100. 00
4
IEC61000 -4 —4 MIL - STD -464 1EC61000 —4 -2 TEC61312 -1 HEMP LEMP ESD
EMP
IEC61000 — 4 — 4 MIL - STD - 464 IEC61000 — 4 -2
IEC61312 -1 NEMP ESD EMP LEMP  60dB 371 786 1233 MHz 96 kHz
99% 46 95 183 MHz 15 kHz 152 307 916 MHz 95
kHz
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High-EMP effective bandwidth measurement bandwidth
and effect from rising time

ZHU Chang-qing  LIU Shang-he =~ WEI Ming

Electrostatic & Electromagnetic Protection Research Institute Ordnance Engineering College Shijiazhuang 050003 China

Abstract  The bandwidths of high-electromagnetic pulses generated by high altitude nuclear explosion lightning and ESD have
been investigated. In terms of the energy spectrums of the high-EMP and from the viewpoint of measurement validity we have put forward
two new concepts energy effective bandwidth and dynamic range effective bandwidth to represent the bandwidth of the high-EMP. Both
of the effective bandwidths of the high-EMP specified in IEC61000 -4 —4 MIL — STD —-464 [EC61312 -1 and IEC61000 -4 -2 have
been calculated 60 dB effective bandwidthes are separately 371 MHz 786 MHz 1 233 MHz 96 kHz and 99% energy effective band-
widthes 46 MHz 95 MHz 183 MHz and 15 kHz. In addition it has been known that the rising time of above high-EMP has a little im-
pact on the two kinds of effective bandwidth and it is neglectable within a certain range. At last the measurement bandwidthes of above
high-EMP are given which are separately 152 MHz 307 MHz 916 MHz and 95 kHz.

Key words  High-EMP  Effective bandwidth ~ Rising time =~ Measurement bandwidth



