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1. %% (Summary)
We examined a batch fabrication method which

enables the polydimethylsiloxane (PDMS) diaphragm
integration with a sputtered thin film permanent
magnet (TFPM). The proposed process is to firstly
sputter TFPM on Si substrate, followed by coating
with PDMS, and then etch silicon using XeF,.

However, the heat generated during XeF, etching
rendered the TFPM low performance. The predicted
TFPM temperature during etching is over 165°C. So it
is necessary to measure the temperature during XeF,
etching process. As the XeF, reaction condition is
performed in 150Pa pressure and room temperature.
We plan to use infrared thermometer to measure the

TFPM temperature during etching.

2. ¥ (Experimental)
Experimental

measurements of the substrate
temperature were carried out. Since the etching
process was performed in a vacuum chamber with
XeF,, a non-contact temperature measurement using
an infrared thermometer (FTK9S-R80A-10S61, Japan
Sensor Corp.) was adopted. The experimental

configuration and setup are shown in Fig. 1.
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Fig. 1: Temperature measurement configuration and

setup
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3. fif L% (Results and Discussion)
The temperature measured during

the etch
process is shown in Fig. 2. This increases rapidly
when the XeF? valve is opened, and reaches a peak of
450K. This
degradation in the magnetic performance of the TFPM

temperature is responsible for the
mentioned in the summary, since the temperature
resistance and Curie temperature of the TFPM are
438K and 583 K, respectively. The temperature drops
immediately when the XeF, valve is closed.

Fig. 3 shows the variation in the maximum substrate
temperature with pressure. As the pressure decreases,

the maximum temperature also decreases.
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Fig. 2: Si temperature during the etching process
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Fig. 3: Temperature dependence on process pressure
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