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Factor Analysis Affecting Stripe Height Sigma (SH_Sigma) in the Lapping Process
Slider Bar of Hard Disk Drives
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Abstract

This study investigated the establishment of the parameters that influence the high value of stripe height
sigma (SH_Sigma) to optimize parameters for control. SH_Sigma was measured to control the quality of the
lapping process which involved a lapping bar on a lapping plate close to a target and the connection of the
signal of feedback resistance for lapping control. Since a value of SH_Sigma relates with the resistance value,
a high value of SH_Sigma naturally establishes a defective part. Furthermore, the current process has a 6%
defective rate which causes high production costs. Results showed that interactions between load cell and oscil-

lation and between load cell and clamp force affected SH_Sigma.

Keywords: Hard disk drive: Lapping process: Stripe height sigma (SH_Sigma): Process control: Load cell:

Clamp force
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fanuaugazaInIeIadda 2.85  Pound cell force
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MIFBVBIRIAIDITALYIIRIB 35 mil 20 2 Block1  2.70 200 4.0
(Oscillation) 13 Blockl 270 150 3.0
usfiaduuaididvia 175 Psi 14 4 Block1  2.70 150 40
(Clamp force) 2% 5 Blockl  3.00 200 40
M3 NUULNNSNAR D 17 6 Block1  3.00 150 40
MIgaNLULNINAsadNaIaTziHafRanld 12 7 Block1 ~ 3.00 200 3.0
WUunseanuuunimasadaunnnalSuawuy 2k lay 10 8 Blocki  3.00 200 3.0
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k
Wy 2 9 18 Block1 ~ 2.70 200 3.0
8 19 Blockl 2.70 200 3.0
Factor Name Units Low High Low High
15 20  Blockl 270 150 4.0
code code
11 21 Blockl 3.0 200 3.0
A Load Pound 270 3.00 -1 1
cell 16 22 Blockl 3.0 150 4.0
B Camp Ps 150 200 A ] 26 23 Blockl 2.85 175 35
force 4 24 Blocki  3.00 150 3.0
C Oscil- mil 3.0 4.0 1 1 18 25 Block1 3.00 150 4.0
lation 23 26 Blockl  3.00 200 40
2 27 Blocki 275 150 3.0




o

42 nInPnnmaaiuazinalulad swiinendvguansmil 19 16 adufi 2 wosney - fwau 2557

S‘ﬁal,fiaﬁwmm’éaﬁmshal,ﬁalﬂumﬂﬁm]”aga
28971 27 minaasslaglslsunsy Design Expert
wui luudazmnenssiwazdasldfsdasluudas
MINARBIYNAL 11166 &lalaaInIavinAuyszunm
180 bars G331 3

Power Curve for Two Proportions

Ahesnagive Moz =

0.040 0.045 0.050 0.055 0.060 0.065
Comparison p

gﬂﬁ 3 wEAITIIBEIMIat R NalT N Inasad
HAaN1INA[DI
NNITAANLULNIINAREI ANANITNARB IS

a79% 5

= 14
MI199N 5 LRAINANITNARBINT 27 NINARDI

STD RUN Block Load Clamp Oscilla- Re-
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20 2 Block1  2.70 200 4.0 4.53
1 3 Block1 2.70 150 3.0 4.09
14 4 Block1  2.70 150 4.0 4.39
24 5 Block1  3.00 200 4.0 4.08
17 6 Block1 3.00 150 4.0 3.76
12 7 Block1  3.00 200 3.0 3.98
10 8 Block1  3.00 200 3.0 4.01
27 9 Block1 2.85 175 3.5 3.82
25 10 Block1  2.85 175 3.5 3.80
13 11 Block1  2.70 150 4.0 4.48
21 12 Block1 2.70 200 4.0 4.76
22 13 Block1  3.00 200 4.0 4.11
7 14 Block1  2.70 200 3.0 4.24
19 15 Block1 2.70 200 4.0 4.82
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STD RUN Block Load Clamp Oscilla- Re-
cell force tion sponse
5 16 Block1  3.00 150 3.0 3.62
3 17 Block1  2.70 150 3.0 4.23
9 18 Block1  2.70 200 3.0 4.15
8 19 Block1 2.70 200 3.0 4.34
15 20 Block1  2.70 150 4.0 4.44
1" 21 Block1  3.00 200 3.0 3.95
16 22 Block1 3.00 150 4.0 3.71
26 23 Block1 2.85 175 35 3.91
4 24 Block1  3.00 150 3.0 3.70
18 25 Block1  3.00 150 4.0 3.85
23 26 Block1  3.00 200 4.0 4.09
2 27 Block1  2.70 150 3.0 4.19
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DESIGN-EXPERT Piot Half Normal plot
Response 1 7
A: Load cell o — f"
B: Clamp force /
C: Oscillation / L
= 7 /
z N ,ff "B
-E 0 3 / =
= = f = AC
£ 70 —
£ w0 -
20 4
0 -
T T T T T
0.00 013 028 03a 052
|Effect|
4 . da . .
311 4 uraInazaIimLlININadanNuRuLLTIIA NN UL
A1397 6 A13190 I NLRAINATRITATENNNAdaA AN NABLL TI8IANNAUNIY
Source Sum of Square DF Mean Square F Value Prob>F
Model 2.536 5 0.507 70.175 <0.0001 Significant
A 1.643 1 1.643 227.389 <0.0001
B 0.395 1 0.395 54.696 <0.0001
c 0.375 1 0.375 51.891 <0.0001
AB 0.045 1 0.045 6.236 0.0214
AC 0.077 1 0.077 10.664 0.0039
Curvature 0.214 1 0.214 29.623 <0.0001 Significant
Residual 0.145 20 0.007
Lack of fit 0.030 2 0.015 2.234 0.1265 Not
Significant
Pure Error 0.115 18 0.006
Cor Total 2.894 26
Factor Coefficient DF Standard error 95% Cl Low 95% CI High VIF
Estimate
Intercept 4.127 1 0.017 4.090 4.163
A-Load cell -0.262 1 0.017 -0.298 -0.225 1
B-Clamp force 0.128 1 0.017 0.092 0.165 1
C-Oscillation 0.125 1 0.017 0.089 0.161 1
AB -0.043 1 0.017 0.007 0.080 1
AC -0.057 1 0.017 -0.093 -0.020 1
Center Point -0.283 1 0.052 -0.392 -0.175 1
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DESIGN-EXPERT P Interaction Graph
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nfmnnzaunazi Wltlunszuiunisde

n9 Load Clamp Oscilla- SH_
NnaaDd cell force tion Sigma
1 2.85 150 3.0 3.64
2 2.85 150 3.5 3.85
3 2.85 150 4.0 3.82
4 2.85 175 3.0 3.75
5 2.85 175 3.5 3.89
6 2.85 175 4.0 3.88

A3 7 (8) ANTIURAIMTNARILANINE
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