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Abstract : The fabrication process for miniaturizing the Electronic Article Surveillance (EAS) sensor was
studied using micromachining technique. Two types of sensor structure, free standing membrane type and
diving board type, were proposed and researched for establishing the fabrication process. The membrane type
structure was easy to change the sensor shape but had the limitation for miniaturizing, because the size of the
sensor depends on the silicon substrate thickness, The diving board type structure has the advantage of
miniaturization and of free motion. Since the elastic modulus is not too high, SiN film is expected to be ad-
equate for the supporting membrane of magnetic sensor. The selectivity of H:0; for sputtered W with respect
to Fe-B-Si, which was studied for magnetic sensor materials, was high enough to be removed after using as a
protection layer,

Therefore, the diving board type process using the silicon nitride film for the supporter of the sensor material
and the sputtered W for protection layer is expected to be useful for miniaturizing the Electronic Article Sur-
veillance (EAS) sensor.
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Fig. 1. Free standing membrane type process
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Fig.2. Diving board type process
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Fig. 3. SiN, film stress and refractive index as a func-
tion of the substrate temperature
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Fig. 4. Silicon nitride film stress and refractive index as
a function of the gas flow ratio
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(a) Silicon nitride roughness before O,-plasma
exposure( rms 26.2A)

(b) Silicon nitride roughness after O,-plasma
exposure( rms 28.9A)

Fig. 7. Surface morphology of silicon nitride film before
and after Os-ptasma exposure
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