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Fabrication of high-quality micro-cavity for filter cell

of rubidium atomic clock’
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Abstract: In chip-scale rubidium atomic clock the Rb~87 filter is required to be loaded in micro-cavity so
present a new technology for fabrication of the high-quality micro-cavity. In order to gain smooth side surfaces 1i. e.
Si( 111) plane of micro—cavity and to avoid undercutting at the concave corner ultrasonic etching and concave
corner compensation techniques are used. First silicon( 100) wafer is wet etched in the pure KOH etching solution
with ultrasonic and stirring and the roughness of Si{ 111} wet-etched surface is measured by laser scanning
confocal microscope ( LSCM) . On this basis a strip mask compensation method for concave corner is adopted for
micro-cavity etching. The results show that the etched Si{ 111} surface roughness can achieve 0. 117 wm( RMS) in
mass fraction 30 % KOH etching solution at 80 °C with ultrasonic frequency of 59 kHz and power of 160 W and

when the strip length is 1200 pwm smooth micro-cavity can be obtained.

Key words: micro-cavity; rubidium atomic clock; anisotropic wet etching; etching under ultrasonic stirring;

laser scanning confocal microscope( LSCM) ; concave corner compensation
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Tab 1 Fabrication process of micro-cavity
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Fig 4 Inclined Si{ 111} plane rotates to flatplane in LSCM
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Fig 7 Post-improved system of etching under ultrasonic stirring
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Fig 5 Roughness measurement of the etched surface of Si{ 111}
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Fig 8 Surface morphology of Si{ 111} plane etched by

pure KOH solution

9

Fig 9 Surface morphology of Si{ 111} plane after etching

under magnetic stirring

Fig 6 Pre-improved system of etching under ultrasonic stirring
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Fig 10 Surface morphology of Si{ 111} plane after etching

under ultrasonic stirring
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Tab 2 Surface roughness of the etched Si{ 111} plane

. 3
75.5~76 pm/h.
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Fig 12 Convex corner undercutting in the process of etching
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Fig 13 Surface morphology of undercutting inclined plane
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Fig 14 Strip mask compensation
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Fig 15 Mask for fabrication of micro-cavity
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Fig 16 Micro-cavity fabricated by wet-etching
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Fig 17 Micro-cavity
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