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A new beam-forming HFDRS a.k.a. Doppler Radar has been designed, maximizing 

commercial-off-the-shelf (COTS) components thus minimizing overall cost, minimizing 

power consumption thus enabling solar/wind operation in remote areas. For 8 channels, 

components cost less than k$20 and two man-weeks suffice for assembly, testing and 

calibration. Power consumption is 120W full duty.  It uses frequency-ramped continuous 

wave signals, and phased-array transmissions to decouple direct path to receivers. Fan-

less operation of critical components avoids 60Hz inter-modulation. Five sub-assemblies 

are controlled by a Linux single-board computer: (I) COTS direct digital synthesis of 

transmit and orthogonal local oscillator signals, derived from a ultra-low phase noise oven-

stabilized crystal; (ii) four distributed 1 W power amplifier, built-in transmit antennas; (iii) 

lambda/20 compact active antenna monopoles with embedded out-of-band rejection filters; 

(iv) analog homodyne receivers based on complex demodulation by double-balanced 

mixers; (v) COTS 24-bit analog-to-digital sigma-delta conversion with 512 oversampling 

and digital low-pass filter. At 13.5 MHz, 4 W transmit, 15 min averaging, range up to 120 km 

is achieved. Twenty units have been built, and are being deployed in Hawai'i, Mexico and 

the Philippines; one is on display at booth 404.
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