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ABSTRACT

This paper introduces the mechanism of the ESD(electrostatic discharge) in the HDD spindle
system using FDBs(fluid dynamic bearings). When a HDD(hard disk drive) spindle system is
rotating, triboelectric charging occurs in the FDBs through the friction between the lubricant and the
rotating shaft or between the lubricant and stationary sleeve. And this electrostatic charge is
accumulated in the rotating parts of the HDD spindle system because they are insulated from the
ground by the lubricant, This research shows experimentally that the behavior of electric charge and
discharge in the FDB spindle system is the same as that of a capacitor. It also measures the
electrostatic voltage difference between the rotating and stationary parts in the FDB spindle system
due to the change of humidity, supporting load and motor speed. This research shows that the
control of ESD is required in the HDD spindle system using FDBs, because the electrostatic charge
accumulated in the FDB spindle system may cause the breakdown damage of the GMR head and

data loss consequently.
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Fig. 6 Behavior of electric charge and discharge
in a FDB spindle system rotating at 7200
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Table 1 Voltage due to the variation of the
relative humidity
Operating Rotating speed : 7200 rpm
im{min] Disk : no disk
RH.[%] 10 | 30 | 60 ) 120 | 180
Vot 15 50 | 65 [ 75 | 100 | 100
E’mffg]e 25 |50 [ 60 | 70|75 75
55 18 | 21 | 25 | 25 25

Table 2 Voltage due to the variation of the
supporting load

Operating Rotating speed : 7200 rpm
im[{min] Relative humidity : 25 % |
Disk 10 | 30 | 60 | 120 | 180

Voltage| No disk | 50 60 70 75 75

[ImV] | 2 disks | 60 70 | 8 | 120 | 120

Table 3 Voltage due to the variation of the
rotating speed

Operating Disk : 2 disks,

tim({min] Relative humidity: 8%
Rotating ’
‘speed[rpm] 10 30 60 | 120 | 180 -

Voltage [ 7200 80 100 | 115 | 160 { 175

[mV] | 15000 | 100 | 125 | 140 ] 160 | 200
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