BMARE EMFEFATH RIIM 9% 12 pp.121~127. 1998. 6
Cheju National Univ. R.LIT. Jour., Vol.9, No.1, pp.121~127, 1998. 6

A E vAI7bE 71Ee ol §8 violaz AF A

ol F -2 g -y g Uy e

Micro-Vacuum Sensor Using Silicon Micromachining Techniques

Kwang-Man Lee*. Sung-Taek Ko* Young-Min Kim*™ and Hee-Seon Ko™

ABSTRACT

A micro-vacuum sensor has been fabricated by using silicon micromachining techniques and platinum thin
film. NON insulator was deposited by LPCVD and APCVD methods. The insulator diaphragm was fabricated
by silicon anisotropic etching in TMAH solution. Thin film platinum heater and temperature detector were

deposited by rf sputtering method and patterning was performed by means of lift-off method. Deposited

platinum heater and temperature detector have been shown a linear I-V characteristics. TCR(temperature

coefficient of resistance) of thin film platinum heater and temperature detector was about 0.0042/°C. Fabricated

vacuum sensor was measured in the range of 1x10° Torr to 1x10° Torr, and shows a good linear operating

characteristics in the range of 1x107 Torrold 1x10° Torr.
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Fig. 1 Fabrication process of a micro-vacuum sensor.
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Fig. 2 Cross-sectional structure of insulator diaphragm
using back-side silicon afabrication process of a

micro-vacuum Sensor.

Fig. 3 SEM photograph for the thin insulating
diaphragm of micro-vacuum sensor using
platinuin thin film.
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Fig. 4 Micro-vacuum sensor package for measurement.
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Fig. 5 Current-voltage characteristics of the platinum
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Fig. 6 Resistance of platinum thin film temperature
detector as a function of heater input power
up to 400mW at pressure of 1x10™Torr.
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Fig. 7 Relationship between temperature and resistance
of a platinum thin film temperature detector.
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Fig. 9 Response of temperature detector of the micro-
vacuum sensor on the various chamber pressure
with various heater power.
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Fig. 10 Response of temperature detector of the micro-
vacuum sensor on the various chamber
pressure with 400 mW heater power.
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Fig. 11 Resistance change of platinum thin film
temperature detector as a function of
heater input power up to 400mW at the

various pressure from 1x10° Torr to 3x
10°Torr.
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