q Bz A7)71%4 AA

H9] PSA &&2xke djst

&, M6 HM1Z,pp. 12~17

24

Analysis for PSA Tolerance of TAMR Suspension
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Abstract

Thermally-assisted magnetic recording (TAMR) is a potentially promising approach to increase the storage

density of hard disk drive (HDD). However, TAMR has some issues such as temperature effects, media problems,

thermal deformation and light delivery. In this research, we focused on light delivery. One of the powerful methods

to deliver the light from laser diode to recording medium is the use of an optical fiber and a specially designed

prism. However, the TAMR with optical fiber may have some flyability problems induced by the mounted optical

fiber and prism. Also, the TAMR suspension using an optical fiber has high vertical and pitch stiffness. Therefore,

p-torque is greatly increased by the optical fiber. Also, flying height (FH) of the slider with TAMR suspension can

be largely changed by p-torque. Therefore, in this paper, we focus on the pitch static attitude (PSA) tolerance and

the FH by PSA of the TAMR suspension. The FH is investigated using various errors and the PSA tolerance for

TAMR suspension is proposed.
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recording (TAMR)
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Fig. 1 Pitch static attitude (PSA) of suspension

Fig. 2 Components of TAMR suspension

Table 1 Comparison FE model with experiment

Mode Cantilever Slider Pitch Slider Roll 1st Bending

Experiment  264.1 Hz 2397 Hz 2855 Hz 3075 Hz

FE Model 263.5Hz 2314.1Hz 2918.2Hz 3023.3Hz

Error -0.23 % -3.46 % 2.21% -1.68 %
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Table 2 Vertical and pitch stiffness
Stiffness Model A Model B Model C
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Table 6 PSA tolerance considering various errors

Model IFH AM FH z bDw GA FFH PSAT
("m)  (am)  (om)  (am)  (om)  (am)  (om) ()
A 27.0 0.30 1.30 0.015 3.37 3 19.02 12.68
B 26.0 0.46 1.30 0.023 3.36 3 17.86 7.76
(o} 26.0 0.64 1.30 0.033 3.36 3 17.67 5.35
14
12
)
(%] 10
59
™
SE°
S0s
<3
Nt
[7)) 4
o
2
0
Model A Model B Model C

Fig. 7 PSA tolerance for model

™ ok 336nm O|Ct  [M2tA 2t REIQI C{AFO
HHZF QX0 336mm & 112{5t04OF StC}.

4.5 PSA & 82x}

ChYst X5 1t @ 22X XII7I=8
£2t0|H ol R4=0] HAE 1S =, PSA 2
REH4=0[Ae MPFHUAAMES 0[50 PSA 2

= PSA SIERAE

T5t7] 918 FAOICE Fig6 O M 2= Hiot 20|
M 7 BYO RA4E0|S PHCL OES %
2| ChYSt SRS MESH0] FAE0 ULE
TBICh J2lD OHXISeE S2f0lCi9} HAT
AOl9] £ 4R 4H£0lGnm)E H 8301 2t 2o
et AZ  R4E0S  TELL OXSeER
16

ok
)

Qxtol| ek 24

PSA 2t Fd=0[9 MIELAMS
=

PSA 2| %

S
27158 sdolel  FH=0l2k oY
QX0 ohet gEd FHB2
PSA S E2XE Ct. O{7|M IFH(initial
FH)= Ct¥et @i 3 HARHZ0/E AH5HA
ofots Mo ,  AM(assembling  and
2 g 9 HNELXt, FH(FH

= F=0[9 LA}, Z(Z-height
errony= Z He =0/2] 2X, DW(Bo of disk
waviness)= [C|2 HHAZE 22X, GA(glide
£4=0|, FFH(final FH)E

2450 2

avalanche)= %
CIFSt 2Xte} 0

FA4=0| J2/1 OrX 22 2 PSAT(PSA tolerance)
= PSA S| AIO|C} Fig.7 2 Zt ZEof st
PSA SIB2XE 2O ECL Fig7 M 2= HEQ}
Z0o| ZM40 S+ = PSA & A7t

5 IE A3

2ol =
Zaste 2 2 4 UCH oM AT Hig
Z0| Z40| B7tetE WA=} S =D,
DX EATF SIEA HB a2t R4E0|
£ Z4A717| GEolct,

2 HTME A 2E AI|VZE MAHMC

PSA Of CHSH 51 8RAE A FSIAUL. 2 E
2x MHI7IEE MLHES Hd 72t 589
HMAaE =255 08350 Fdstdnt. o<t
Z22 NLAEE dEst M5t = OlF7s
M ALEst UAs AMLE U HYH HHE
JdiE AMESHHM 232 HECE & HA
217158 MAEES MAS & UAChsE ZO[L
SHAI 2 AR E ArSStHAM detE MAHHED
= OEA =8 & mgxddgol A Hst=
Yol HYstA ot ot dEE MAHMES
JIEe2 € Ex AY7|58 MAHEs ZHE
2 Fgsted Hlwotdnt A7 2F A7t
sEl0lH HFeE a5 48 % OAZFY0|
Sotetct X @ 2x XI(7158 MAEM
2 MAg Ao 2de + A= HAe LRES
SRt ofE =0, Ze[&2 &2i0|He
2 02|10 2|50 SISl FAOM 2
& UAse ZE X MH2x, A s2tolH e

HEXNEA A ES=2F/M 6 H M 15,2010 32



T o

ol
T
B o

ol
2

ﬁ
0z
HIr
o
10

et
et PSA S BAE
O] PSA 9 FHEEA= 2 12.68°
Model B ot 7.76° 2|1
5.35° O|C}.  [hEhM
58RIt HOtA| =
olgst &
Alol= £2to[H 2t
O 2Ct B2 PSA & EEE
ZE ANol 2.t A

ZAo|Ct. A==
2dol sty

H
g > of 4n 2 ox o
mn 4o

ML
Ol
_O'L

> @

=<
)
a
(¢
o

—

[

|_

o
2E

B2x XH7]7]
¥

[

Iy

o
o 0
Il
1 =
- mjo

ba ]
sy
=

50
10 >z

Morr 1A ox

g

ol
——

¥0
oo A

[
Al

rol
o e
o241 ax

mo HE muu mo e

T oo og
ek

AL
kl
v
_O't
2
ob

HOom 4 4 =

=

[

A= HAMH

X 2010 HE H

Skl
=
o T

(No. 2008-0060616)

k|

[1] L. Pan and D. B. Bogy, 2009, “Heat-assisted
magnetic recording,” Nature Photonic, Vol.3, pp.
189-190.

M. H. Kryder, E. C. Gage, T. W. McDaniel, W. A.
Challener, R. E. Rottmayer, G. Ju, Y.-T. Hsia, and
M. Fatih Erden, 2008, “Heat Assisted Magnetic
Recording,” Proceedings of the IEEE, Vo0l.96,
No.11, pp. 1810-1835.

R. E. Rottmayer, S. Batra, D. Buechel, W. A.
Challener, J. Hohlfeld, Y. Kubota, L. Li, B. Lu, C.
Mihalcea, K. Mountfield, K. Pelhos, C. Peng, T.
Rausch, M. A. Seigler, D. Weller, and X. M. Yang,
2006, “Heat-Assisted Magnetic Recording,” IEEE
Trans. Magn., Vol.42, No.10, pp. 2417-2421.

M. A. Seigler, W. A. Challener, E. Gage, N.
Gokemeijer, G. Ju, B. Lu, K. Pelhos, C. Peng, R. E.
Rottmayer, X. Yang, H. Zhou, and T. Rausch, 2008,
“Integrated Heat Assisted Magnetic Recording

(2]

[4]

HEXNZA A ES=2F/MH 62 M 1ZF,2010H 32

]

Head: Design and Recording Demonstration,” IEEE

Trans. Magn., Vol.44, No.1, pp. 119-124.

T. W. McDaniel, W. A. Challener, and K. Sendur,

2003, “Issues in Heat-Assisted Perpendicular

Recording,” IEEE Trans. Magn., Vol.39, No.4, pp.

1972-1979.

K. Matsumoto, A. Inomata and S. Hasegawa, 2006,

“Thermally Assisted Magnetic Recording,” Fujitsu

Sci. Tech. J., 42, 1, pp.158-167.

S. R. Cumpson, P. Hidding, and R. Coehoorn, 2000,

“A Hybrid Recording Method Using Thermally

Assisted Writing and Flux Sensitive Detection,”

IEEE Trans. Magn., Vol.36, No.5, pp. 2271-2275.

W. A. Challener, T. W. Mcdaniel, C. D. Mihalcea, K.

R. Mountfield, K. Pelhos and I. K. Sendur, 2003,

“Light Delivery Techniques for Heat-Assisted

Magnetic Recording,” Jpn. J. Appl. Phys., Vol.42,

pp- 981-988.

Zhu, H and Bogy D.B., 2007, “Effects of Pitch

Static Attitude and Roll Static Attitude on the Steady

Performance of Air Bearing Sliders”, Journal of

Tribology, Vol.129, pp.689~694.

[10]M. Honchi, H. Kohira and M. Matsumoto, 2003,
“Numerical simulation of slider dynamics during
slider-disk of
pp.235~240.

(5]

(6]

(7]

(8]

[9]

contact”,  Journal Tribology,

17



