11 Vol .36 No.11

2008 11 ACTA ELECTRONICA SINICA Nov. 2008
1.2 12 1.2 1.2
) 1 )
(1. , 430074 ;2. , 430074)
TP309 A ;03722112 (2008) 11-2239-04

Redtraining the Radia Error of the Self- Servowriting Process in
Hard Disk with Sparating Magnetic Head
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Abstract:  The paper analyzes the reason of track shape error and the phenomenon of radia error propagation. Next the paper
discusses in detail the effect of separating magnetic head to self-servowriting process. It shows the change of skew angel of the head
will &fect the radial error propagation procedure. In the end a new weighted correction signal method is propased in the pgper. The
method has good containment effect which is proved in theory and in simulation test when reference signa changes.

Key words: self-servowriting; radial error;error propagation;separating magnetic head;skew angel of magnetic head

1 ,
, 2
60 %,
425KTPI (Track Per Inch, Y
[6].
(Servo Track , ,

Witer ) (231 , ;

IBM e :

STW , 1 .

, C(s) P(s) ,
4l . Dn— 1 . ’

:2007-12-19; :2008-03-18
: (No. 60673002) ; (No. 60373091)



2240 2008

B B S

A/D Nn- 1 . Tho1 D/ A
' ; \/ sk , -

20
15 i
Yh-1 n D g [ P
= s /
’ ' ok 'l //
PES(Postion Error Sgnd , ). 8= Dsin(0) 5 ;
P‘”‘? %ﬂ’ 10 20 " 30 40
Yo ) ) : i -4
2 M3 ke RS B4 BTSRRI EAL
D, 0,
Y S for R ;
Vi : dfsst = DIn(® 1
7// o / ( ) ( )
e B e 7
B AR 32 '
B2 R S B ' _ ’
( Disy) (Mowe)
[4,7 9] .
i Dis, = Move, + dfset (2)
’ Mover
' , 2 , dfset
[4] PES (2) _
) Diswv ,
; [7] PES
3.2
3 5
, , 4.
) MR
M-1
QVR ,
Yn:Hrn-l"'HYn—l"'HCn—l"'HNn—l"'PGTn—l"'G:)n—l
(3
( ). T D, |
’Q,.,:’Et’dﬁi?éi':_.f ! Plant | L
' 1€ | ILON ©
1]
, Es mASEHEER B[R
4
3.1 [4,7]
,,

© 1994-2010 China Academic Journal Electronic Publishing House. All rightsreserved.  http://mww.cnki.net



1 2241
) )
! My Y (T =0 fimy Y (D9 =0
K
iy (N =0
C=- Ya, :
' (10) ,
a | a <1.
Co=- Yo=- aY¥,- (1- a) Y, (10)
' 4.2
4.1 : 5
[71 5, : n N\
Yo= H(rn-1+ Yao1- Yao1+ Npo o)
m1ona +(1- H (PTp. 1+ Do 2) (11)
Yo= - Ye(n-1 +;Z N ,»Z f (4) €n
(4 , ,
, : &= Yo- Y (12)
Yn=- Yen- (5 5 , N
: (13) , Yo
Yo=- Yen-n = - (fno1+ Yoo1- Yooz
: , - PTh.1- Dno1+ Npop) (1- H) (13)
, n-1 n Yn
s . , n B
1 Y= Yoy X (1+CP) - 1n= Ya- Yq- PTo- D+ N,
-9 (14)
Ye(n-1 = Yn-1- ((Ye(n-9 X C+ To1) X P+ Dy 1) n
+ Npoat+ Croatroog (6) (11) , (13) , (14)
(12) (15) .
Yoo1# 1= Ye(nop X (14 CP) - gt Py e=(a- (1- a) G ey + K+L (15)
*Dn-1- No-y (7) K= (1- @) G(PTy. 1+Dp- ) +(a- (1- @) & (Ny. 1+
) .0 ;L=(1- @ (PT+D,- N,).
, ' , | a-
(1- & g <1, , a
Y= Yoo1+ Co1= Yen-n X (L+CP) - 1p.1 (8) . a
® Y. , la- (1- & d <1

Omit = I:,Tn-1+ Dn- 1- Nn»l (9)
Tn-lnDn-lan-l ,

’

0. . SMULINK ~ MATLAB



’

2242 2008
B(s) = 3.9479 x 10/ "
(s+1013) (s- 124.6) 7
2. x10%s + x
s*+2.464 x10°s + 2. 964 x 10°
1 )
(9 = x10 4 x £+ X s+ 8 a
3.554%x10 °x & +s ’ ’
, a=0.9
1 KR IE £ MY L 6
04
— fIRIEfA Y
035 ——— ERIEATY y
0.3f // )
® A
,g 0.25} y ,
% 02} //
W o015} 2
2K e
01 s
0.05} /,//’/
== T ~i . ,1979 )
1 1.5 2.\ 2.5\ 3 35 4 45 5 55 6
1 10
Be HELRTMKIERS KA MAKRZE SRR Email :2xgang302 @grreil . com
448 T 2 ) L Ak
0055
0.05}
| 0045K /
i) LR
-7 . TS k.5 Al /
g 0.035} \ A
f}' 0.03 y //V ‘ 1969 , .
E 0.025) il il (
© e o /
0.02} Y \/ ).
0.015f fi BH Al Emal :hiway @ail . hug. edu. cn
0% 10 20 30 a0 50 80
14 4 20 M
Bl7 FES N KR R 2= M EI R
545 Bltiaft) % #
0.13 1957 ) ,
= 0.11 \ ’
1979, )
g 0.09 - S
Y BRBE —N\_
~ 007
g .
& %oer e [1] Chunling Du,Lihua Xie,Guoxiao Guo et a . A generalized KYP
* 003} \, lemma based control design and gpplication for 425 kTPl servo
0.01 1 1 1 i 1 I 1 track writing[ A]. In Proceeding of the American Control Conr
06 065 07 075 08 08 09 095 1 . . .
BAtia ference[ C]. Minnegpalis,Minnesota, USA ,2006. 1303 - 1308.
B8 AUEan 12 )R 2= ) B W [2] Yukihiro Uematsu, Masanori Fukushi , Kayoko Taniguchi. De-
6

velopment of the pushpin free STW[J]. |EEE Trans. Magn. ,
2001,37(2) :964 - 968. ( 2246 )

© 1994-2010 China Academic Journal Electronic Publishing House. All rights reserved.  http://mmw.cnki.net



2246

2008

technology of the high purity water and high purity water tech
nology[ M ]. Academic Press, Beijing, 1997. 1 - 13. (in Chi-
nese)

[2] SJ Pairier, K J Ultra- Pure water[J] . 1987. 4(5) :42.

[3] Benoait Paré,Roy A. Hango. Hectrodeionization Replaces Aging
Mixed Beds Serving Semiconductor Manufacturing[J]. UPW,
JUL Y/ AUGUST 2000,36 - 39.

[4] Y Motomura. Kurita Water Industries Ltd. , Membrane Journa
(Korea) [J].1996,6(3) :141 - 156.

[5] Brian Hernon, Hilda Zangpdidou, Ted Prato,and Li Zhang. Re-
moval of Weakly lonized Species by EDI[J]. UPW ,DECEM E
BER 1999.45 - 49.

[6] , :

[3]. ,2001,29 (8) :1009
- 1012.
Wen Ruimei , Chen Shengli. Study on Controlling the Concen-
trations of Dissolced Oxygen and Total Organic in Water Used
for ULSI[J]. Acta Hectronica Sinica, 2001, 29 (8) : 1009 -

1012. (in Chinese)

[7] Y Motomura. Kurita Water Industries Ltd. , Ultrgpure Water
Quality Target Vaues for Semiconductor Manufacturing in
Japan[J]. Membrane Journd ( Korea) ,1996,6(3) :141 - 156.

[8] D Auerswald. Optimizing the Performance of a Reverse Osmo-
sig/ Continuous Hectrodeionization System[J]. Ultrapure Water
1996,13(4) :34- 52.

[9] Chris Edmonds, Hi Salem. Demineraization An Economic
Comparison Between EDI and Mixed-Bed on Exchange[J].
Ultrapure water ,1998,11:43 - 47.

[10] Ron Iscdf. The Challenge for Ultrarpure Water[J]. Semicon-
ductor International ,1986,2:74 - 82.

,1933 ,

. 16
27, 130
Email :ruimeiwen @163. com

( 2242 )

[3] Kazuhiko Takaishi, Yukihiro Uematsu, Tomoyoshi Yamada et
a. Hard disk drive servo technology for MediaLevel servo
track writing[J]. | EEE Trans. Magn. ,2003,39(2) :851 - 856.

[4] Timothy J. Chainer ,Mark D. Schultz,Bucknell C. Webb,et a.
Radia self-propagation pattern generation for disk file ser-
vowriting[ P] . US Patent :6476989,2002.

[5] Chunling Du Jingliang Zhang, Guoxiao Guo. Vibration anaysis
and optimal control in self-servo track writer[ A]. In Seventh In-
ternational Conference on Control , Automation, Robotics and
Vision[ C]. Singgpore,2002. 156 - 161.

[6] J.N. Teoh,C.Du,G. Guo et a. R/ W ggp delay estimation for
self-servo track writing[A]. In Ninth | EEE International Work-
shop on Advance Mation Control [ C]. Istanbul , Turkey , 2006.
149 - 152.

[7] Hemant Melkote, Bob Cloke, Vinay Agarwa. Modeling and
compensator design for self-servowriting in disk drives[A]. In
Proceeding of the American Control Corference[ C]. Denver,
Colorado ,USA ,2003. 737 - 742.

[8] Hemant Mekote, Robert J. McNab. Modding and contral for
self-servowriting in hard disk drives: A repetitive process gp-
proach[A]. In Proceeding of the American Control Corference
[ C]. Minneapdlis,Minnesota,USA ,2006. 2005 - 2010.

[9] Haibel Ye,Vincent Sng,Chunling Du et a. Radia error propa-
gation issues in sef-servo track writing technology [J]. |EEE
Trans. Magn. ,2002,38(5) :2180 - 2182.

[10] Timothy J. Chainer ,Mark D. Schultz ,Bucknell C. Webb ,et a.
Methods and systems for self-servowriting include maintaining
a reference level within a usable dynamic range [ P]. US
Patent :5757574,1998.



