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Design and implementation of electronic system for real-time
control of multi-points of NV centers in diamond

HU Qidi', XU Nanyang®®, LIU Yushan®, TIAN Yu®

(1. School of Microelectronics, Hefei University of Technology, Hefei 230601, China; 2. College of Optical Science and Engineering,
Zhejiang University, Hangzhou 310027, China; 3. Research Center for Quantum Sensing. Zhejiang Lab, Hangzhou 311000, China)

Abstract; This paper designs an electronic measurement system based on direct digital synthesis(DDS)
and frequency-shift keying (FSK), which enables real-time control and signal acquisition of multi-
points of nitrogen-vacancy(NV) centers in diamond. Based on the DDS technology, the conversion of
digital signal to analog signal is achieved in sub-microseconds, with an output bandwidth of up to
1.4 GHz and an output delay of only 245 ns. A pulse synchronization function is designed inside the
field programmable gate array (FPGA) for timing synchronization among internal modules including
the signal acquisition module. At the same time, some interfaces are reserved to enhance the expand-
ability of the system. Microwave devices such as mixers, filters, and power amplifiers are also uti-
lized, which can meet the system’s operational requirements across different frequency bands. The
performance test results show that the system designed in the paper has the advantages of short output
delay, continuous signal, stable power and small size.

Key words: field programmable gate array(FPGA) ; direct digital synthesis(DDS); frequency sweep;
frequency-shift keying(FSK) ; baseband signal source
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