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Development of Ultra Low Power Atomic Clock used for Wireless Sensor Terminal

Shinya Yanagimachi* (National Institute of Advanced Industrial Science and Technology
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(RICOH Company, Ltd. / NMEMS Technology Research Organization)

In order to accurately perform safety diagnosis of the infrastructure, it is necessary to guarantee the correlation

between the acquired data, then the time synchronization between the sensor terminals becomes important. Road

Infrastructure Monitoring System(RIMS) employs a wireless synchronous system. If an atomic clock can be

installed in sensor terminals, it is expected that a significant cost reduction in a construction of the wireless

synchronous system will be achieved. It is introduced that, for aiming such a goal, the development of Ultra Low

Power Atomic Clock(ULPAC) has been proceeded for years.
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Table 1. ULPAC prototype target specification.
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Fig. 1. Time keeping device versus power consumption.
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Fig. 2. Outline of a low power consumption atomic clock.
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Table. 2. Frequency shift estimated from the practical
condition in ULPAC prototype(2016).
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Fig. 3. Picture of ULPAC prototype(2016) and internal
structure of physics package. Vertical Cavity Surface
Emitting Laser(VCSEL), Photo Detector(PD), Phase
Lock Loop(PLL), Voltage Controlled Oscillator(VCO)
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Fig. 6. Time synchronization module for evaluating

ULPAC prototype in outdoor environment.
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