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The Space-Time Standard Laboratory is producing, maintaining, and distributing the Japan
Standard Time, and the atomic clock is the source of this standard time. The trend to miniaturize
and modularize this atomic clock has shown remarkable progress globally in recent years, and un-
der such a situation, we are working to lead in dramatically miniaturizing the atomic clock (chip
level integration). Then, we succeeded in developing a microminiature microwave oscillator and
an alkali metal gas cell for atomic clock, and experimentally confirmed excellent atomic clock op-
eration. The developed microwave oscillators and gas cells are manufactured using Micro Electro
Mechanical Systems (MEMS) technology and are achieving miniaturization by wafer process and
excellent mass productivity. Unlike the conventional method in which the LC oscillator is stabilized
with the crystal oscillator, the microwave oscillator is composed of only the MEMS oscillator that
can operate in the GHz band and does not require complicated circuit processing such as fre-
quency multiplication processing. It has a simple system configuration and provides clock opera-

tion with small size and low power consumption.
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