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results show that the Pirani gauge is capable of measuring pressures from atmospheric value to 1 Pa

processes and structure, this Pirani gauge can be used in general vacuum packaging. The experimental
and has a good linearity in the range from 1 Pa to 1000 Pa.
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Abstract A surface micro MEMS Pirani gauge based on heat transfer principle was introduced,
which can be used for measuring vacuum pressure inside vacuum packaging in wafer level. In order
to design a high sensitivity Pirani gauge, numerical evaluation and analysis were carried out with

different structures, and the fabrication according to the analysis was conducted. Because of simplified
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Table 1 Dimensions under different resistances

n  L/jum R/Q L'/um Ax B/um?  Ag/pm?
8 5900 598.3 720 100x 720 240x720
10 o880 598.3 570 100x570 300x570
12 5860 598.3 470 100x470 360x470
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Fig. 1 Heat distribution under different pressure
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Table 2 Heat distribution in the
pressure of 1000 Pa 2 I%‘bﬁ&
n 8 10 12
Ge/UW-2C 1 0.4743 0.4694 0.4645 ML eitey LEmMREME 4 iR,
Gs/uW-°C! 4.4488 5.5869 6.7354
G:/uW-°C! 1.2735 1.2603 1.247
G/uw-°C~1 0.4749 0.4701 0.4653
Gg-G7! 99.85% 99.88% 99.83%
Gg - G™1 0.12% 0.094% 0.14%
Gg-G™! 0.03% 0.026% 0.03%
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Fig. 2 Device structure of micro-Pirani sensor
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Fig. 4 Processes for fabricating Pirani gauge
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Fig. 5 Microscope photograph of the structure
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Fig. 6 Curve of the voltage versus vacuum
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