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Stiction and AE Characteristics of Hard Disk Drive
under Various Environmental Conditions

Yong-Shik Park’, In-Ha Sung* and Dae-Eun Kim**

Samsung Electro-Mechanics Co., *Graduate School of Yonsei Univ.,
**School of Electrical & Mechanical Eng., Yonsei Univ.

Abstract —Hard disk drives operate in various environmental conditions. Thus, it is necessary to assess the reli-
ability of the head/disk interface under these conditions. In this work, stiction and acoustic emission signals were
investigated under different temperature, humidity, and ambient pressure conditions. Also, track average ampli-
tude was observed for disk failure in N, environment. It is shown that failure of the head/disk interface occurs
more readily at high temperature and low ambient pressure conditions.
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Fig. 1. Experimental set-up.
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(b) 2D profile of laser bump
Fig. 2. AFM image of laser bump.
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Table 1. Experimental conditions

Temperature(°C) 25, 40, 55
Relative humidity (%) 20, 50, 80
Altitude(m) 0, 3000, 6000, 9000
Environment N,, Dry Air
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Fig. 3. Stiction coefficient and AE peak of MZT disk
w.r.t. temperature.
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Fig. 4. Stiction coefficient and AE peak of LZT disk
w.L.t temperature,
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(a) 40 °C, 50% RH, after CSS 20000 cycles

¥
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(b) 55°C, 50% RH, after CSS 2200 cycles

Fig. 5. Laser bump mark on the air bearing surface of
head slider.
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Fig. 6. Stiction coefficient and AE peak of MZT disk
w.r.t relative humidity.
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Fig. 7. Stiction coefficient and AE peak of LZT disk
w.r.t relative humidity.
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Fig. 8. Stiction coefficient and AE peak of MZT disk
w.r.t altitude.
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w.r.t altitude.
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