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Application of Multi-objective Optimization Method to HDD Production Lines
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In the head positioning control system of a hard disk drive (HDD), it is necessary to facilitate parameter tuning of the multi-stage notch filters taking
into consideration the mechanical resonance modes of the head supporting mechanism for the realization of high accuracy and high stability. However,
as conventional manual parameter tuning makes it difficult to adjust variations in the mechanical resonance characteristics of individual HDDs, the
occurrence of defective products during mass production caused by unstable head positioning control is an important issue.

To overcome this problem, Toshiba has developed an autonomous parameter tuning technology for notch filters that conforms with the mechanical
resonance characteristics of individual HDDs using a multi-objective optimization method. Parameters tuned in assembled HDDs are written to the
flash memory of each HDD in the production line, and are read and used for head positioning control when the HDD is turned on after shipping. This
technology is contributing to the improvement of yield in our HDD production lines.
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Basic block diagram of head positioning control system
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Frequency characteristics of controlled object
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Frequency characteristics of notch filters
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Plot of frequency characteristics used for parameter tuning
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Objective function to evaluate stability of control system
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Objective function to evaluate accuracy of positioning control
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Parameter tuning processes using genetic algorithm (GA) customized to
shorten calculation time
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Autonomous parameter tuning in production line
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