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Seeking Control of Hard Disk Drive by Perfect Tracking using Multirate Sampling Control

Hiroshi Fujimoto, Student Member, Yoichi Hori, Member (The University of Tokyo), Takashi
Yamaguchi, Member, Shinsuke Nakagawa, Member (Hitachi Ltd.)

In this paper, novel multirate two-degree-of-freedom controllers are proposed for digital control systems,
where it is restricted that the speed of the A/D converters are slower than that of the D/A converters. The

proposed feedforward controller assures the perfect tracking at M inter-sampling points. Next, the proposed

method is extended to systems with time delay. The proposed scheme is applied to the seeking control for

hard disk drive, and advantages of this approach are demonstrated.
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Fig. 1. Two-degree-of-freedom control system.
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cooooooooooboooooooooogn ocooo
cooooooooooooooooooooooogn
cooboooooooooooooooooooooaon
coooooooooooooon

2. 0000000000

gogoogooboboooooooooooboobbooboboo
ggooooobooobooooogbooooooooooo
00000000000000000000O0®*™oooo
gogooooooooooogooboobogoooooooo
gooooooooooooogooboobogoooooooo
oooe2g

000000000 0o0ooO0ooOg 4,000 nO0O
0ooooooooo (71, =nT7,) 000000000000
goboooogooooooogooogoooooooo
00000 ®E0000 n0000000000000
00oo0oo0oT, <7,000000000000000
00000000007, 0000000 0 M DOOO00
gogooooooooooogoboobooooooooo
goooogogoobooo

gooooooooooo 1, » I, 0000000
oooo0oOooooooooogo®™ 01Ty =T1T,00
000000007, 0000000000000000
Ooooooooooooooooologoooooo
0000000000 MOOOOOOOOOOOO 30
ooooooooooooo 7, 00000000 N O
000000000000000M = N/nO0000O0
o000 NMOOUOOODOODOOOooOOoOoO 3000
O0u(j =1, N),m(k =1, M) 000000
goobobboooboooooobooobooooboo
(1),(2) 00000000007, 00000000000
wi=j/N,yy=k/MDOD0O0ODO

O=po <p1 <po<...<piy =
< <vy<..<vy=

000000000000000 P(s)DOO00OODOO
000000000D000O0oOOooOoO (1) 0Doooo
cobooooooooooooooooooooooaon
oooooo

(i + vp—a)1y

(i +v1)Ty :
gt 2ar-i[] el

(i + pn—1)T}
(i+ )Ty

O3 O0O0OOooooooooooo
Fig. 3.

Multirate sampling control.
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Fig.5. Implementation of the proposed controller.
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