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Digital Quadrature Demodulation of Wideband Radar Based on
Nonuniform- sampling

SU Shae-ying, HOU Qing kai, CHEN Zeng ping
(ATR Key Laboratory, Univ. of Defense Technology, Changsha 410073, China)

Abstract: Flexibility and simplicity are key pomts in deskning a digital quadrature demodulator, which is an important part of
wideband radar digital receiver. In this paper, we propssed a new implementation of digial quadrature demodulation based on
nonunifoms sampling, which is evolved from second-order sampling and multiphase filter. The structure of nonuniform+ sampling was
presented and its effectiveness was verified by simulation results. Compared with low-pass filter and multiphase filter, nonuniform
sampling obtains more optimized structure and beiter peformance in rea-time processing. This novel approach will offer potential for
better resolution in designing a wideband radar digital recewer.
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Fig. 1 Low-pass-filter digital quadrature demodulation
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Fig.2 Mixer-free digital quadrature demodulation
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Fig.4  Nonunifomsampling digital quadrature demodulation
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Fig.5 The ampliude frequency response and range profile of three digital quadmature demodulation receivers
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Tab. 1 Performance comparison between three digital quadrature demodulation receivers
* DSP /ms
5324 800 5324 800 892 2PN 2PN
+ 665 600 665 600 1. 17 PN/ (2L) PN/ (2L)
332 800 332 800 0. 58 PN/ (2L%) PN/ (2L7)
*oo ADI DSP TS201, 600 MH z
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