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A novel high-precision digital phase shifting technique in
single-channel direction-finding interferometer
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Abstract: Since traditional digital phase shifters are not accurate enough to phase the reference antenna’s output signals

in single-channel direction-finding interferometers, we propose a novel digital phase shifting technique based on direct

digital frequency synthesis (DDS) technology and mixing technology. A two-stage mixing structure is employed for

down-conversion and up-conversion respectively. The signals of the two-stage mixer’s local oscillators are generated by

DDS. By adjusting the phase difference of the local oscillators, the input signal can be shifted from 0 to 360 degree in a

certain frequency range. The technique was validated by a prototype with the input frequency ranging from 432 MHz to
434 MHz, which was fabricated using the modules of FPGA evaluation board, DAC FMC sub-card, mixer and filter, etc.
The prototype achieved a phase shifting range of 0° ~ 360°, a step of less than 0.09°, and the root mean square (RMS)

value of measured error was less than 0.8° in the actual test.

Keywords: phase shifter; DDS; mixing; direction-finding interferometer; asynchronous; digital phase shifting; field

programmable gate array; phase difference
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