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A Development of the High-Performance Signal Processor
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Abstract Recently, small radar has been reduced in size and power consumption to cope with various operating
environments. It also requires the development of a small millimeter wave radar with high range resolution to
disable the system of target with a single strike. In this paper, we design and implement a signal processor that
can be used in small millimeter wave radar. The signal processor for the small millmeter wave radar is designed
with a digital IF(Intermediate Frequency) receiver and DFT(Discrete Fourier Transform) module capable of real time
FFT operation for miniaturization and low power consumption. Also it was to leverage the FPGA(Field
Programmable Gate Array) and DAC(Digital Analog Converter) as a means for correcting the distortion of signals
that can occur in the receive path of the small millimeter wave radar to create a RF signal that is used by the
system. Finally, we verified the signal processor presented through performance test.
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Fig. 1. Functional diagram of signal processor
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Fig. 4. Structure diagram of Digital IF receiver
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Fig. 6. Simulation result of Digital IF receiver
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Table, 1. Test result of doppler frequency

s | 8 [ 68 | 68 | 68

-10.0 4 A 4 4
-8.0 11 1 11 11
-6.0 7 77 77 77
-4.0 22 22 22 22
-2.0 42 42 42 42
0 56 96 56 56
2.0 11 11 11 11
4.0 76 76 76 76
6.0 22 22 22 22
8.0 4 4 H 4
10.0 %5 55) 55 %5
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Table 2. Test result of DFT frequency set point

AA99 CH1 CH2 CH3 CH4
cel (cell) (cell) (cell) (cell)
0 558 558 558 558
100 458 458 458 458
200 358 358 358 358
300 258 258 258 258
400 158 158 158 158
500 58 58 58 58
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