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A Frequency Synthesizer
for Ka band compact Radar using DDS
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Abstract In this paper, we designed a frequency synthesizer using DDS (Direct Digital Synthesizer) for Ka-band
compact Radar. DDS is applied to generate various waveform and to cover high-speed frequency sweep. In order
to reduce size, waveform generator and Ka band frequency up-converter are integrated in one module. Proposed
frequency synthesizer provides LFM(Linear Frequency Modulation) waveform and Phase modulated FMCW
(Frequency Modulation Continuous Wave) waveform. It is observed that fabricated synthesizer performs 0.191 psec
frequency switching time and -89.16 dBc/Hz phase noise at offset 1 kHz.
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Table 1. Specification of Frequency synthesizer
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Fig. 1. Block diagram of Frequency Synthesizer
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Table 2. measured values of Frequency synthesizer

T 5 A 5% =4 2%
Fak 2 9% | Ka band + 500 MHz |Ka band + 500MHz
Fup 2E < 5 MHz < 5 MHz
FuE A9H &5 < 1 psec 0.191 psec
=7 A +15 dBm + 2 dB  |+158 dBm * 1.2 dB
=49 g LFM, FMCW LFM, FMCW
Phase Noise
(Offset 1 KE2) < -80 dBc/Hz 89 dBz/Hz
£ < -40 dBc -50.9 dBc
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