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Extending the Measurement Range of a Sapphire Diaphragm Vacuum
Gauge to 13 Pa
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The pressure measurement range of sapphire vacuum gauges has been mainly from 133 Pa to 133 kPa for
use in film formation processes such as CVD and ALD in semiconductor manufacturing. We extended this
range to 13 Pa with the aim of enabling gauge use for etching and sputtering deposition. We developed a
capacitance diaphragm vacuum gauge capable of self-heating up to a heretofore unattained 200 C by solving
various technical problems that do not arise at 133 Pa or more. To make a pressure of 1/10000 of atmospheric
pressure to be the full scale amount, we thinned down the diaphragm to 20 pum, and we found methods to
deal with other difficulties such as pressure hysteresis and sticking due to the thinness of the diaphragm.
As a result, the sapphire vacuum gauge can be used in new process applications requiring high temperature
measurement in a low vacuum.
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Operating at 200°C
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Operating at 200°C
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Final structure
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Operating at 200°C
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