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Development Progress of Key Components for Ultraminiaturized Atomic Clock
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injection current or temperature control for screening

. RbN; is a clean solid source of Rb that produces only
cost reduction

- nitrogen, a useful buffer gas, during decomposition.
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<Wavelength Tuning Range> Inkjet printing is the best solution for wafer delivery.
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Using a mechanically controlled wavelength tuner, we
successfully capture Rb absorption lines.

<Observation of Absorption Spectra>
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We successfully detect
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<Low Height Gas Cell>
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(c) Integration of optical passive device
by designing the metasurface patterns
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We observed the absorption lines of Rb using a
MEMS-based laser sweep.

(b) One side mounting and integration of VCSEL
and PD using metasurface structure
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<Conclusion> At NICT, to meet various newly proposed technical requirements for 6G, we are developing various technologies that
enable time-space synchronization at the device level. In this presentation, we introduced the developments aimed at miniaturizing
atomic clocks. In the MEMS wavelength tuner, we adopted a unigue MEMS movable mirror stabilization technology and succeeded in
obtaining the absorption line of Rb. In the gas cell development, we proposed new manufacturing technology and optical control
technology suitable for mass production. In addition, we made good use of MEMS resonators in the control circuit of the atomic clock,
proposed RF control technology that is highly compatible with digital technology, and succeeded in obtaining the CPT resonance of Rb.
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Micro oscillator

Development of ultraminiaturized RF oscillator for
the CPT MW atomic clock

<Ultra compact MEMS resonator>
Thin film bulk acoustic EiHE
resonator(FBAR): FaiEr
FBAR is a bulk acoustic
resonator using piezoelectric
film on the wafer

O small size

O low insertion loss

O CMOS compatibility
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<LTCC Package>

We developed 3 mm x 3 mm LTCC cavity
packaged 3.4 GHz band FBAR OSC with

very low phase noise.
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<Wide frequency tuning with single
side band modulation (SSBM)>
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<Implementation to the atomic clock>
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