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Research on transmission characteristics of ultra wide band nanosecond pulse
in microwave band pass filter

LIANG Qinjin, WANG Yan, SHI Xiaoyan
(Institute of Applied Electronics, China Academy of Engineering Physics, Mianyang Sichuan 621999, China)

Abstract: The basic transmission characteristics of Ulira Wide Band(UWB) nanosecond electromagnetic
pulse signal via microwave receiver Band Pass Filter(BPF) is explored on time domain and frequency
domain by using simulation calculation and experimental methods. It is the complement to the
transmission characteristics study of traditional Continuous Wave(CW) signal and pulse modulation signal
through microwave BPF. A preliminary law of transmission characteristics of UWB nanosecond
electromagnetic pulse signal through microwave BPF is obtained, which can provide technical basis for the
future applications of UWB nanosecond electromagnetic pulses in all kinds of receivers.
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Fig.1 Model of Scholtz single periodic pulse
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Fig.2 Voltage waveforms and frequency characteristics of UWB nanosecond electromagnetic pulse
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Fig.3 Model of parallel microstrip coupled BPF(Mini-circuits Corp. RBPF-485) Fig.4 Amplitude frequency character of RBPF-485
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Fig.5 Amplitude frequency characteristic of UWB nanosecond Fig.6 Characteristic of time domain for UWB nanosecond electromagnetic
electromagnetic pulse via main frequency matched BPF pulse via main frequency matched BPF
Pl 5 B TE A AR TR K i i A P S I 5 W — AR Pl 6 i Sty aA b H R Ik e Aot S TG PR 20 e I I e

2) P 3 I, AT RS T AT T e 4 R T B A A P AT B R R A PR RE o (EL K o D e A BELATY
RS, A S5O ) e U D RE T 25 o 2 IS U U0 A A i Y A AR K o £ S I, R R BEE AR S T L RUAH
X A5 /0N 14 T R Ao DR AR L 0 SR DR A B S S I AN OR AR OR Z 5, K AR A Ak L LA BR B0 2R AL
TIAE T, X5 I {5 5 Ak A R AR IR M, AR 5 b BE D BE ™ FE R

3) G A AR K R IV B BL 2% O sine RRIEC, OIS IV S R RIS e o A, EL R RS £ Y 1B A bk
o ST A (R K, R BK b R SR 2 SORIL TR A Sy i S 2 R K e e AR R A Y R G 2R
HA LA UE . T BRI PR IR . A LA (5 SO

3 RIS B 3 A R FE L Ak I 7E T B IR R AR (X IR B PRI R R I

SE W 5T R T AN A LG K e X Bl i
et JLIKHE A 7 BR

UWB nanosecond attenuator microwave Band oscillography
pulser (60-80 dB) Pass Filter(BPF) (Lecroy)

Fig.7 Schematic of tested transmission characteristic of UWB
nanosecond electromagnetic pulse via X band BPF
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Tablel Experimental data of X band BPF

name/tyne work frequency range output positive peak output reverse peak output peak output peak
P /GHz voltage/mV voltage/mV frequency/GHz power/dBm
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Fig.10 Tested amplitude frequency characteristic of X band BPF by
using vector network analyzer
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Fig.9 Output voltage waveforms of X band BPF on time domain
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