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A Study of High Precision Constant Velocity Control for
Spiral Servo Writing in Hard Disk Drive
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ABSTRACT

According to recent trend, hard disk drive(HDD) has been smaller and less weight.
Therefore, it needs new method of writing position information. In this thesis, a new
controller that is suitable for SSW is proposed. The controller accepted SSW technology that
is used to write position information in current HDD industry. The important condition to
perform SSW is to reach constant velocity decided from the head velocity profile as fast as
possible. The constant velocity decides the positional accuracy of spiral pattern and setup time
decides the capacity of HDD. The head velocity profile as a reference signal must be
designed not to cause resonance mode. The proposed controller was designed with
consideration of these 3 elements, and it properly works for SSW. The velocity profile
designed with SMART control not only minimizes the jerk, but also does not cause the
resonance mode of a plant. After designing a conventional PID controller, it compared with
electrical spring technique and ZPET technique.
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Table 1 Profile Parameter

Parameter Value

Sampling frequency 40 [Khz]

Trapezoidal Velocity
profile

Profile mode

Seek distance 1x10 7 [count]

Maximum velocity 1000 [count/sample}

Maximum acceleration

10 [count/sample’]
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Table 2 Comparing results (Simulation)

General |Electrica
ZPET
PID 1 PID
Seek Time
255 254 | 2535
[msec]
Setup Time
5 43 3.6
[msec] ,
PES .
Regulation +100 | 150 | *150
[count}
Velocity
Regulation +100 | +100 | =100
[count/sample]

Table 3 Comparing results (Experiment)

Electrical
General PID
PID
Seek Time
253 252
[msec]
Setup Time
3.6 24
[msec]
PES
Regulation +250 +100
[count]
Velocity
Regulation +120 =70
[count/sample]
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