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Abstract: Although the response speed of the phase detector based on analog circuit is fast, it is difficult to achieve high precision,

and the development cycle is long and difficult to optimize. In order to detect the tiny phase change of micro—electro—mechanical

system (MEMS) devices in real time, a high—precision phase detector based on field programmable gate array (FPGA) is proposed.
The phase detector is mainly composed of digital mixer, finite impulse response(FIR) digital filter, direct digital synthesis(DDS) sig-

nal generator and analog digital converter conversion circuit. The phase detection method is to mix the measured signal with the

reference signal with the same frequency, adjustable phase and initial phase of 90°, and extract the phase related difference fre-

quency signal through high—order FIR filter, adjust the reference signal phase to make the difference frequency signal close to O,

then the phase adjustment amount of the reference signal is the phase of the measured signal. The clock frequency of the phase

detector is 100 MHz, and the phase accuracy can reach 0.000 1°. The working frequency is flexible and adjustable. When it is

used in PLL, it can be easily compatible with the driving circuit of MEMS devices.
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