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Fig, 1. Schematic diagram of the slider-disk interface with
contamination particles. '
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Fig. 2. Readback signal of a MR head during thermal
asperity phenomenon.
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Table 1. Related parameters of four types of heads

Head Read  Bias current ABS Slider

type sensor (mA) shape size
Type A MR 10 see Fig. 3(a) 50% nano
Type B MR 10 see Fig. 3(b) 50% nano
Type C MR 10 see Fig. 3(c) 50% nano
TypeD GMR 5 see Fig. 3(d) 30% pico

Table 2. Design parameters of four types of disks used

Lubricant quricant Surface Surface
Disk type type thickness roughness  energy
A) (A)  (erglem®)
Type A Zdol 2500 15 11 19
Type B AM 2001 14 6 25
Type C Zdol 2000 18 5 229
Type D Zdol 2000 22 10 18.7
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Fig. 3. Pictures of air-bear-surface (ABS) for four types of heads: (a) type A head (b) type B head (c) type C head (d) type D head.
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Fig, 5. AFM measurement of a donut or crater type bump
shape.

Table 3. Number of TAs observed for type A head and type B head, and size distribution of the particles

No. of Number. of TA Number. of TA

Number of different size particles measured with LPC

Test type A head type Bhead 02-03um 0.3-05um 0.5-1.0pym 1.0-3.0um 3.0-50um  >5.0um
1 35 1 377 1332 21768 20387 6340 1
2 37 1 111 1425 20608 20041 6539 2
3 40 0 1482 1269 11768 11367 3299 1
4 43 5 493 1652 22213 20234 6212 0
5 43 4 267 1174 20163 18805 6072 1
6 37 5 1039 877 13290 13190 4242 1
7 48 11 1407 854 12085 11035 3159 0
8 194 13 0 1535 22654 21468 6572 2
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Table 4. Number of TAs observed for type A head and type C head (heads of different ABS types), and size disiribution of the

particles
No. of Number. of TA Number. of TA Number of different size particles measured with LPC
Test type Ahead typeChead 0.2-03pum 03-05um 05-1.0um 1.0-3.0um 3.0-5.0um >50um
1 38 45 1605 543 - 8032 7039 2255 0
2 117 43 1618 690 8604 8422 2443 0
3 100 50 0 406 10051 8338 2578 0
4 152 50 1590 721 11359 9665 2950 1
5 125 55 1692 797 10006 8268 2603 0
6 127 56 1316 377 6164 5201 1402 0
7 1 126 1666 688 10971 9398 2798 0
8 124 134 1397 1 7600 6865 1957 0
Table 5. Number of TAs observed for type A head (MR head) and type D head (GMR head)
No. of Number. of TA Number. of TA Number of different size particles measured with LPC
Test type Ahead typeDhead 02-03um 03-05um 05-1.0pm 1.0-30pum 3.0-50um  >50um
1 43 11 1466 772 9666 8687 2681 0
2 47 10 1548 686 9481 7959 2283 0
3 48 20 1853 778 9719 9289 3099 0
4 72 28 1628 727 6910 6687 2345 0
5 91 29 1793 956 12392 10862 3418 1
6 127 26 1694 617 8251 7611 2414 0
7 98 22 1556 750 8145 7570 2334 0
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Fig. 6. TA amplitude of each head with increase of bias
current tested on a bump disk.
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Comparison of type A vs.

Comparison of type A vs.

Comparison of type B vs. Comparison of type A vs. type

No.of e B disk (No.of TA)  type C disk (No. of TA)  type C disk (No. of TA) D disk (No. of TA)
St Type Adisk TypeB disk Type A disk TypeCdisk TypeB disk TypeCdisk Type A disk  Type D disk
1 6 6 1 4 24 6 0 7
2 7 10 4 4 27 6 4 12
3 10 9 19 6 2 11 7 18
4 10 13 22 7 40 8 4 25
5 19 19 28 6 42 8 5 39
6 62 39 27 8 41 10 3 7
7 84 49 31 18 40 11 6 68
8 88 48 30 17 37 12 7 61
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Disk Scratch Depth (&)
type 1st 2nd 3rd  Average (A) Sigma (A)

TypeA 72 45 70 62 15
TypeB 44 62 72 59 14.2
TypeC 49 46 45 47 2.1
TypeD 103 80 75 86 14.9
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With use of (G)MR head, thermal asperity (TA) has been a big concern in drive industry. In this study, we investigated
several factors of heads and disks which affects the TA sensitivity of the drive. TA experiments were conducted by
introducing the particles on the drives using a particle injection chamber. It was found that the slider ABS shape can help to
reduce TA or contamination in the head/media interface. However, TA sensitivity of the drive mainly depend on the intrinsic
property of (G)MR sensor. GMR head is much less sensitive to TA compared with MR head. However, in case that the same
bias current was applied for both of MR and GMR head, TA sensitivity of GMR head became almost identical to that of MR
head. Therefore it was found that the bias current is a dominant factor in determining TA sensitivity of the head. TA
sensitivity of different types of disks was also studied. The scratch resistance of the the carbon overcoat layer is the one of
the main factors which influence TA rejection capability of the disks.



