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Optimization of the head/media interface in HDD considering the load/unload velocity profiles
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ABSTRACT

It’s general trend to use the load/unload mechanism in the small form factor HDD, like 2.5”, 1.8” and 1.0”. The load/unload mechanism has little
opportunity of head/media contact during the disk spin-up and down. However, the load/unload mechanism needs the precise integration technology
with slider, suspension, ramp, load/unload velocity and 50 on, and all of these components should be designed simultaneously, not an individually. In
this paper, we measured the load/unload velocity in the drive level, and executed the load/unload dynamics with this velocity profiles. We could find

the current load/untoad mechanism suitable to the long load/unload test.
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Fig.1-a Unloading velocity profile by VCM BEMF
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Fig.1-b Unloading velocity profile by LDV
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Fig.2 Unloading velocity from VCM BEMF and LDV
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Table 1 Operating condition for L/UL simulations

Parameters Values

Disk RPM 5400

Disk radius/skew 30.6mm/15.4deg
Slider size Pico (30%)
Load velocity toward longitudinal 2.0 ips
Unload velocity toward longitudinal 3.0 ips

Table 2 Number of scratch on the disk by visual inspection(0SA)

Threshold (um)
Sample
0.05 0.07 0.10
1 7325 107 1
2 6776 101 0
3 6513 99 0
4 6475 81 0
5 6458 83 0
6 6700 96 0
7 6568 87 0
Raw disk 7258 96 0

4, RE-2E HXAE

HA R=-dz= HAEE 74 =eEo|BE AR

- 903 -



600,0008] °]49] ZE-ARE Alo]E £335ith HAET}
#89 & cglo|Be] BERBIt Error Rate)§ Z=-2E A}
o] is] g A, HAEI dEEHE AH7A] BFo|
g2 g9dglen, o) Fig. 6)] AR ole, 2=
-2z 93 Lol taad AR Eo|ERA &
AE LA 52 HEH o= AAEla ok agla ga
3¢ AVARE ¢u 2E T 4Fg gddls] A8
AGC(Auto Gain Control) ¥ 7]€} 28 33 dix 2=
-AZ T Alo| 2o M3 FIe WX Yok sk

HAE 98 F, U238 OSARHIE o &3t xahx
(Scratch) #/F d5-& A4 EH AR AAggen, 43
= E 2)9 2 s 54 @A gk(threshold)& 3431
249 43, RE d23 gue 934 gaast 98 A
79 23HA7} gQEo], 2e-AREd] 9§ vx3st &
AEA FASE g3

Loading velocity at ramp finger

veloctty (ips)
~

time (msec)
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Fig.3-b Unloading velocity profile
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Fig.4 Loading dynamics
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Fig.6 BER trend according to L/UL cycles

Fig.7 Slider surface by optical microscope
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