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Design of control system for a CPT Cesium atomic clock
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Abstract: The realization of coherent population trapping(CPT) atomic clock with miniaturized, low—power is of great significance
for its applications in the fields of precision measurement such as communication and position. The peripheral circuit controlling ac-
curate frequency and laser output is the key technology to achieve coherent population trapping atomic clock. A peripheral control
system of CPT Cesium atomic clock is developed in this paper. The system uses two levels for fine—tuning and coarse —tuning to
drive the VCSEL laser to work, which is more accurate than single current adjustment and uses phase—-locked loop circuit to gen-
erate modulated microwave signal. PIN diodes are used to adjust the microwave power attenuation in order to realize the adjustment
of microwave power. In the meanwhile, software modulation and demodulation methods is applied to replace traditional hardware
modulation and demodulation circuits, which saves circuit logic resources.The testing results show that the output of the microwave
power reaches —3.33 dBm when the microwave frequency is 4.596 267 GHz. The phase noise of the radio frequency circuit is bet-
ter than —80 dBc/Hz under the frequency offset of 1 kHz which has better capability.
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