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In a Hard Disk Drive (HDD), there are plural control systems,
and the head is moved to the target position while changing the con-
trol systems. However, the changing of the control system causes
a discontinuous control signal, which activates the resonance mode
of an actuator. Therefore, a single control system that can be used
for both a seek control mode and a head positioning control mode
is necessary for narrow track pitch. The proposed control system is
shown in Fig. 1.

In the proposed method, the feedback controller is decomposed to
an integrator C;(z) and a phase compensator C,(z). The VCM model
is updated by the output of the phase compensator through K, and
the VCM is controlled by the output of the integrator and the veloc-
ity feedback controller. In this method, the velocity feedback gain
G, is set so that (A + BL) has 0 eigenvalue, and the eigenvector is
selected as K. The frequency characteristic of the proposed method
in the tracking mode is the same as in the conventional method by
using these K and G,. Here, L is the state feedback gain that is de-
termined by G, and the inclination of the target velocity near target
position. However, if this feedback gain G, is used in the seek mode
too, the control signal is strongly influenced by the position noise,
and the change from acceleration to deceleration is steep. Therefore,
the resonance modes of an actuator are activated in the seek mode.
Thus, in the seek mode, the velocity feedback gain aG, is used in
order to decrease the influence of the position noise and smooth the
current shape. Here, « is changed step by step as shown in Fig. 2.
An « is small when the head is far from the target position, and is 1
when the head is close to the target position.

In order to evaluate the proposed method, three methods are
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Fig.1. Proposed seek control system

examined. The experimental results are shown in Fig. 3. The even-
ness of the control signal in the conventional method is improved in
comparison with that of a 2DOF control system. However, the con-
ventional method has discontinuous control signal when the control
system is changed from the seek mode to the tracking mode. In the
proposed method, the evenness of the control signal is the same as
that of the conventional method, and the control signal is smooth,
because the proposed method does not have the mode-switching.

In this paper, the control system that can be applied to both the
seek mode and the tracking mode is proposed. The validity of the
proposed method is confirmed by numerical and experimental re-
sults using a miniature 2.5-inch HDD.
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Long-Span Seek Control System for Hard Disk Drive without Mode-Switching

Shinji Takakura®, Member

In Hard Disk Drive (HDD), there are two control modes. One is a head positioning control mode, the other is a

seek control mode. In the head positioning control mode, a feedback controller is optimally designed to suppress a

disturbance. In the long span seek mode, a velocity feedback control system is applied in order to move a head fast.

Thus, a HDD has plural control systems, and the head is moved to the target position while changing from one control

system to the other. However, the changing of the control system causes a discontinuous control signal, which acti-

vates the resonance mode of an actuator. The past methods only can decrease the discontinuous control. Therefore, a

single control system that can be used for both a seek control mode and a head positioning control mode is necessary

for narrow track pitch. In the proposed method, the feedback controller is decomposed to an integrator and a phase

compensator. The VCM model is updated by the output of the phase compensator, and the integrator and the output of

the velocity feedback controller control the VCM. The validity of the proposed method was confirmed by numerical

and experimental results using a miniature 2.5-inch Hard Disk Drive.
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Fig. 1.

Head positioning control system
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Fig.5. Proposed seek control system
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Fig.9. Feedback control system
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