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Fast leading-edge pulse emission and spatial combination of
solid-state active phased array

Wang Naizhi'?,  Wu Hongchao'?,  Wang Kan'?
(1. The 14th Research Institute of China Electronics Technology Group Corporation, Nanjing 210039, China;
2. National Defense Key Laboratory of Antenna and Microwave Technology, Nanjing 210039, China)

Abstract: Fast leading-edge RF pulse emission is an advantageous function of solid-state active phased arrays.
In this paper, the conditions of realizing fast leading-edge RF pulse emission are analyzed, including influences and
design points of RF excitation transmission, power amplification, timing synchronization and aperture fill time. The
conclusions are applied to a prototype design of an X-band solid-state active phased array, followed by validation test.
RF pulses emitted by thousands of solid-state active channels are spatially combined into one, with the leading-edge
shorter than 5 ns, which validates the analysis.
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Table 1 Effect of waveguide dispersion on pulse leading-edge

leading edge of output pulse/ns

leading edge of input pulse/ns

BJ100, 7 m BJ100, 14 m BJ84, 7 m BJ84, 14 m
1 4.80 7.60 2.07 3.32
2 3.85 6.14 2.44 2.81
3 4.14 5.42 3.14 3.61
5 5.53 6.30 4.92 5.12
7 7.12 7.71 6.85 6.90
10 9.84 10.07 9.90 9.79
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Fig. 6 Prototype and emission pulse with leading-edge shorter than 5 ns
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