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ABSTRACT

This paper is to develop an electromagnetic wave-based sensor that can measure the spatial distribution of precipitation,
and to a electromagnetic wave rain gauge (hereinafter, “EWRG”) capable of simultaneously measuring rainfall, snowfall,
and wind field, which are the core of heavy rain observation. Through this study, the LFM transmission and reception
signals were theoretically analyzed. In addition, In order to develop a radar transceiver, LFM transceiver design and
simulation were conducted. In this paper, we developed a K-BAND pulse-driven 6W SSPA(Solid State Power Amplifiers)
transceiver using a small HMIC(Hybrid Microwave Integrated Circuit). It has more than 6W of output power and less
than 5dB of receiving NF(Noise Figure) with short duty of 1% in high temperature environment of 65 degrees. The
manufactured module emits LFM and Square Pulse waveform with the built-in waveform generator, and the receiver has
more than 40dB of gain. The transceiver developed in this paper can be applied to the other small weather radar.
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Fig. 3 LFM signal
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Table. 1 K-band EWRG transceiver specifications

Items Performance
Frequency 24.15 GHz
Output power 36 dBm
Waveform 5 MHz(Up chirp)
Pulse width 1 ps
Duty 1%
Noise figure 5dB
Receiver gain 40 dB
Applied voltage 28V
Current consumption 700 mA
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(a) H-port : 37.9dBm

(b) V-port : 37.9dBm

Fig. 10 Transmission power measurement result by
polarization
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(c) H-Port Pulse width : 5MHz
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(d) V-Port Pulse width : SMHz

Fig. 11 Transmission waveform analysis result by
polarization
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Fig. 12 Receiver simulation result
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