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##5371460321: MAJOR INDUSTRIAL ENGINEERING

KEYWORDS: MEDIA/ SPIRAL DEFECT/ CLUSTER DEFECT/ SIX SIGMA APPROACH
AUNTICHA PONGTRAIRAT: SPIRAL AND CLUSTER DEFECT REDUCTION OF
HARD DISK DRIVE MEDIA. ADVISOR: ASST. PROF. ANGSUMALIN

SENJUNTICHAL D. Eng., 165 pp.

The objective of this study is to reduce the number of defects in hard disk drive
manufacturing from spiral and cluster scratches on media by applying DMAIC steps of Six Sigma
approach. The spiral and cluster scratches are firstly identified as the significant loss with 6.03%
and 2.53% defective rate, respectively. Secondly, the paddle to disk space, the top cover edge
sharpness, the pitch static attribute and the number of load/unload cycle are found to be the key
process input variables (KPIV) for the spiral scratch. While the disk separator plate ejected
pressure and the disk separator plate vacuum pressure are the KPIVs for the cluster scratch. The
experiments based on four KPIVs for spiral scratch and two KPIVs for cluster scratch are then
tested by following Box Behnken and Full Factorial design, consecutively. With the results from
the experiments, the response surface method is applied to determine the optimal setting for these
four KPIVs with respect to the minimum percentage of the spiral scratch. Whereas the general
linear model is applied to determine the process setting for two KPIVs of the cluster scratch.
Finally, the process with the optimal settings of the paddle to disk space at 3 mm., the top cover
edge sharpness at 0.002 inch, the pitch static attitude at 0.01 inch and the number of load/unload
cycle at 10,000 times is implemented and monitored by the p control chart for the spiral scratch.
The p control chart is also implemented for the cluster scratch with the suggested process
conditions at 2,250 mmHg and 440 mmHg of the disk separator plate ejected pressure and the
disk separator plate vacuum pressure, respectively. After the improvement, the defective rate of
spiral scratch is decreased by 53.56% from 6.03% to 2.80% whereas the defective rate of cluster

defect is decreased by 60.55% from 2.53% to 0.99%.

Department : _____Industrial Engineering Student’s Signature

Field of Study : __Industrial Engineering

Advisor’s Signature
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Attribute Agreement Analysis for data
Within Appraisers

Assessment Agreement

Appraiser #Inspected #Matched Percent 95%Cl
1 30 28 93.33 (77.93,99.18)

2 30 29 96.67 (82.78,9992)

3 30 28 93.33 (77.93,99.18)

# Matched: Appraiser agrees with him/herself across trials.
Each Appraiser vs Standard

Assessment Agreement

Appraiser #Inspected # Matched Percent  95%Cl
1 30 28 93.33 (77.93,99.18)

2 30 29 96.67 (82.78,99.92)

3 30 28 93.33 (77.93,99.18)

# Matched: Sppraiser s assessment acrosstrials agrees with the known standard.

Assessment Disagreement
Appraiser #5/ NS Percent #NS /5 Percent # Mixed Percent

1 0 000 0 0.00 2 B.67
2 0 0.00 0 0.00 1 3.33
3 0 0.00 0 000 2 B8.67

#5 fNS: Assessmentsacrosstrials=5 )/ standard =NS.
#NS /5 Assessmentsacrosstrials=NS /standard =5.
# Mixed: Assessments acrosstrialsare not identical.

Between Appraisers

Assessment Agreement

# Inspected #Matched Percent 85%Cl
30 26 B6.57 (69.28 96.24)

# Matched: All appraisers assessments agree with each other.

All Appraisers vs Standard

Assessment Agreement

# Inspected #Matched Percent 95%Cl
30 26 86.67 (69.28,96.24)

# Matched: All appraisers’ assessments agree with the known standard
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WUANUAUN 2 = 96.67%
WUANUAUN 3 = 93.33%
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Attribute Agreement Analysis for data (After)

Within Appraisers

ssessment Agreement
bpraiser # Inspected #Matched Percent  95%CI

A
A
1 30 30 100.00 (90.50, 100.00)
2
3
#

30 30 100.00 (20.50, 100.00)
30 30 100.00 (20.50, 100.00)
atched: Appraiser agreeswith him/herself acrosstrials.

Each Appraiser vs Standard

ssessment Agreement

A

Appraiser #Inspected #Matched Percent 95%CI
1 30 30 100.00 {(90.50,100.00)
2
3
#

30 30 100.00 {90.50,100.00)
30 30 100.00 {90.50,100.00)
atched: Appraiser s assessment acrosstrials agrees with the known standard.

Assessment Disagreement
Appraiser #5/ NS Percent #NS /5 Percent # Mixed Percent

1 0 0.00 0 0.00 0 0.00
2 0 0.00 0 000 -0 000
3 0 0.00 0 000 O 000

#5 /NS: Assessmentsacrosstrials=5/ standard = MS.
#NS /S Assessmentsacrosstrials=NS /standard =5.
# Mixed: Assessmentsacrosstrials are not identical.

Between Appraisers

Aksessment Agreement

#linspected #Matched Percent  95%CI
30 30 100.00 (20.50, 100.00)

# Matched: All appraisers’ assessments agree with each other.

All Appraisers vs Standard

AEsessment Agreement

Inspected #Matched Percent 95%Cl
30 30 100.00 (90.50, 100.00)

# Matched: All appraisers’ assessments agree with the known standard.
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WUANUAUN 3 = 96.67%

Attribute Agreement Analysis for data

Within Appraisers

Assessment Agreement

Appraiser #Inspected #Matched Percent  95%CI

1 30 27 90.00 (7347, 97.89)

2 30 30 100.00 (20.50, 100.00)

3 30 29 96.67 (B2.78, 93.92)

# Matched: Appraiser agreeswith him/herself acrosstrials.

Each Appraiser vs Standard

Assessment Agreement

Appraiser # Inspected #Matched Percent  95%:C1
1 30 27 90.00 (73.47, 97.89)

2 30 30 100.00 (90.50, 100.00)

3 30 29 96.67 (B2.78, 93.92)
#

Assessment Disagreement
Appraiser #MNC,/ C Percent #C /NC Percent #Mixed Percent

1 0 0.00 0 0.00 3 10.00
2 0 0.00 0 0.00 0" 0.00
3 0 0.00 0 0.00 1 333

#MNC /C: Assessments acrosstrials=NC / standard=C.
#C /NC: Assessments acrosstrials=C /standard=NC.
# Mixed: Assessmentsacrosstrials are not identical.

Between Appraisers

sessment Agreement

nepected #Matched Percent  95%CI
30 27 90.00 (73.47,97.89)

# Matched: All appraisers’ assessments agree with each other.

#*

=]

Il Appraisers vs Standard

sessment Agreement

nspected #Matched Percent  95%CI
30 27 90.00 (73.47,97.89)

# Matched: All appraisers' assessments agree with the known standard.

#* I

atched: Appraiser s assessment acrosstrials agreeswith the known standard.
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Attribute Agreement Analysis for data (After)
Within Appraisers

Assessment Agreement

30 30 100.00 (90.50,100.00)
30 30 100.00 (90.50,100.00)

30 30 100.00 (90.50,100.00)
# Matched: Appraiser agreeswith him/herself acrosstrials.

Each Appraiser vs Standard

Assessment Agreement

30 30 100.00 (90:50, 100.00)

30 30 100.00 (90.50, 100.00)
30 30 100.00 (90.50, 100.00)

e ) rentaeresstriaieasreesyititie known standard.

Assessment Disagreement
Appraiser #NC/ C Percent #C /NC Percent #Mixed Percent

1 o o0.00 ¢ oceoo C Qoo
2 0 0.00 0 0.00 o0 0.00
3 0 0.00 0 -0.00 0 0.00

#MC JC: Assessments acrosstrials=NC fstandard=C.
#C /NC: Assessments acrosstrials=C/ standard=NC.
# Mixed: Assessmentsacrosstrialsare not identical.
Between Appraisers

Assessment Agreement

#linspected #Matched Percent  95%Cl
30 30 100.00 (90.50, 100.00)
# ; each other.

All Appraisers vs Standard

Assessment Agreement
#linspected #Matched Percent 95%Cl
30 30 100.00 (90.50, 100.00)

i = he known standard.
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Box-Behnken Design

Center points: 3

Factors: 4 Replicates:
Base runs: 27 Total runs:
Base blocks: 1 Total blocks:

1
27
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StdOrder RunOrder | PtType Blocks A B C D
10 1 2 1 1 0 0 -1
20 2 2 1 1 0 1 0
11 3 2 1 -1 0 0 1
16 4 2 1 0 1 1 0
7 5 2 1 0 0 -1 1
1 6 2 1 =], -1 0 0
21 7 2 1 0 -1 0 -1
17 8 2 1 -1 0 -1 0
22 9 y) 1 0 1 0 -1
5 10 2 1 0 0 -1 -1
25 11 0 1 0 0 0 0
9 12 2 1 -1 0 0 -1
15 13 2 1 0 -1 1 0
24 14 2 1 0 1 0 1
13 15 2 1 0 -1 -1 0
23 16 2 1 0 -1 0 1
4 17 2 1 1 1 0 0
2 18 2 1 1 -1 0 0
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StdOrder RunOrder | PtType | Blocks A B C D
12 19 2 1 1 0 0 1

18 20 2 1 1 0 -1 0

19 21 2 1 -1 0 1 0

3 22 2 1 -1 1 0 0

26 23 0 1 0 0 0 0

8 24 2 1 0 0 1 1

27 25 0 1 0 0 0 0

6 26 2 1 0 0 1 -1

14 27 2 1 0 1 -1 0

dmideunnieslsziansovgaiilungu Sfaseiimmiinmsmaneaanua 2 Jose
52098 3 52AU A TTAVFI (1) 52AUNAN (0) wazsERUm (1) Fana 2 Taseilil
fJosoutsii (Variable Data) wonua 1iferiinseeniuunsnaaeslagTusunsy Minitab Tag
onminaasauuFamlaneizoasz 1851191N15MAADI 9 N15NAADY (9 Runs) 2 MINAADI
1 (2 Replicate) sanflunanun 18 113nAn03 $a310az@eavousazszaun1snaaes uang

v (A 4
3519 6.2 1aza15199 6.2
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Multilevel Factorial Design

Factors: 2 Replicates=: 2
Baze runs: 9 Total runs: 18
Base blocks: 1 Total blocks: 2

Number of levels: 3, 3
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StdOrder | RunOrder | PtType Blocks A B
5 1 1 1 0 0
3 2 1 1 -1 1
1 3 1 1 -1 -1
4 4 1 1 0 -1
9 5 1 1 1 1
2 6 1 1 -1 0
8 7 1 1 1 0
7 8 1 1 1 -1
6 9 1 1 0 1
13 10 1 2 0 -1
18 11 1 2 1 1
14 12 1 2 0 0
15 13 1 2 0 1
10 14 1 2 -1 -1
12 15 1 = -1 1
17 16 1 2 1 0
16 17 1 2 1 -1
11 18 1 2 -1 0

6.1.2 MIMHUAVHIANIDLNITIHSUITNINUUUNINAAD
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0 = arcsin /PO + % — arcsin /PO —% (6.1)

19 8 = AANUUANANUDITDUANT 03UBIA M TADUTUDI

P, = dadruveudsluilagiiu
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n=—=——— (6.2)
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Mvuatoan 110U 0.05 tazud mny 0.2 unua luaunsn 6.1 az'la

0.0203 0.0203
6 = arcsin [0.0603 + RORL arcsin /0.0603 — ——

6 = arcsin 0.2645 — arcsin 0.2236 = 0.0422
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0.01 0.01
6 = arcsin [0.025 + — arcsin [0.025 — 5

6 = arcsin 0.180 — arcsin 0.132 = 0.0486
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A I [ 1 A R oA Y A ] A A
(P-bar) tilosninwanisnaasududadiuveudodelinnumlslsivvesdoyadn binei 1o
o a ¢ o q ¥ Ay ya A = Yo 9 A v
i dimnzdigildranldinaauaaianaou 39ldvkmsudasdoyaiveldaa
115U591n9NNOUAIBITUDS Bisgaard 14z Fuller (1994) AI835V04 Freeman and Turkey

(F&T) 3aun159 6.3 A9l

. np , np+1
arcsin —p+arcsm P
n+1 n+1

P(F&T) = > (6.3)
A15197 6.4 HANINAADILATNANTIUAIY0YaR1875UD3 Freeman and Turkey U4
Founwieaszinnsestiaiuiludues
StdOrder | RunOrder | PtType | Blocks A B C D P-bar | F&T
10 1 2 1 1 0 0 -1 0.064 0.261
20 2 2 1 1 0 1 0 0.055 0.243
11 3 2 1 -1 0 0 1 0.052 0.236
16 4 2 1 0 1 1 0 0.054 0.240
7 5 2 1 0 0 -1 1 0.062 0.257
1 6 2 1 -1 -1 0 0 0.042 0.213
21 7 2 1 0 -1 0 -1 0.052 0.236
17 8 2 1 -1 0 -1 0 0.054 0.240
22 9 2 1 0 1 0 -1 0.06 0.253
5 10 2 1 0 0 -1 -1 0.061 0.255
25 11 0 1 0 0 0 0 0.055 0.243
9 12 2 1 -1 0 0 -1 0.053 0.238
15 13 2 1 0 -1 1 0 0.044 0.218
24 14 2 1 0 1 0 1 0.051 0.234
13 15 2 1 0 -1 -1 0 0.046 0.223
23 16 2 1 0 -1 0 1 0.038 0.203
4 17 2 1 1 1 0 0 0.055 0.243
2 18 2 1 1 -1 0 0 0.048 0.227
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StdOrder | RunOrder | PtType | Blocks A B C D P-bar | F&T
12 19 2 1 1 0 0 1 0.052 | 0.236
18 20 2 1 1 0 -1 0 0.057 | 0.247
19 21 2 1 -1 0 1 0 0.047 | 0.225
3 22 2 1 -1 1 0 0 0.05 0.232
26 23 0 1 0 0 0 0 0.054 | 0.240
8 24 2 1 0 0 1 1 0.042 | 0.213
27 25 0 1 0 0 0 0 0.052 | 0.236
6 26 2 1 0 0 1 -1 0.059 | 0.251
14 27 2 1 0 1 -1 0 0.056 | 0.245

J a J A @ v o Aa 1A
ABUNITUATIZHHANITNATB Ul ajUHavesavouazszauvefadenia1f
v Y
mmzauigalumsesnuuunsnaassil mIasivdeudeimuavewUUsIans 121115
" Y A a oA g 7 A ¥
nadouNManaimsuanuslnanazaundetiugud aunsannsanlannniaiy
' I a ' Y a 1o Yy A a g
WzitluuuulnavesmianalaazmMInaaeuaNNAFININAANA1ENTHINLININA A7Y
AADANATDY Anderson — Darling (AD)
nnMInadeuauNAgINYeIMsuIntasnfvesmandaaaaslugln 6.3 woan
1 Yy A v Q) A A Ao = o ] Y Y
MANANNMINTENEAN]UNA A HANHULAITTEIAIVBIAIANAINNTEDITOUTUATI
A’ a 1 1 9 =S Aa A 1 ld’ (% Y o (% ]
uaziflonageuauuAgIuNMandnnmsuanualaanse T nudiszanivdinw 0.05 Ty
a Y 1 9 = a d' Y 1 an s 1 [
awnsalfas lanmanaiiinisuanuand iliesdremadanadeu AD Tawniny 0.392
FINN1 0.05

] 9 Y I a T W [} 2 @ A o a Y
manaedouiludaszaony hivdsduaulateniediaunisnaasy #a13an laan
N3N ZRINAANA NN LS IAUNMTNAADA

21NNINATOUANUTUNUT TTHINMANANVITATIUVBUTToUANT 09T 21AN

A A 3 Y o w [ A 1o Yy A (3
5ﬂﬂmﬂﬂ3ulﬂuﬂlﬁ’i@fl@]"llla"lﬂ‘ﬂﬂ"lﬁﬂﬂaﬂﬂﬂﬂllﬁﬂ\iclugﬂ‘ﬂ 6.4 NUNNIANANUNITNTISINYAD

A I a 1w [P= Y] 9 A d Y A ~ [l [ 3}; =2
nusduvuiiluedaszaeny “lmJaﬂymzmawﬂyjamﬂmmﬂuu megﬂgmummuau ANUUIN

u

Y1 9 =~ I a 1 9 a
ﬁ;ﬂ"lmway,anmmLﬂua’dim’aﬂummmanmljgm




97

Probability Plot of F&T
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Versus Order
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Response Surface Regression: F&T versus A, B, C, D
The analysis was done using coded units.
Estimated Regression Coefficients for F&T
Term Coef 8SE Coef T P
Constant 0.2329654 0.003104 77.201 0.000
A 0.005%82 0.001552 3.854 0.002
B 0.0104%96 0.001552 €.762 0.000
c =-0.0063%3 0.001552 -=-4.11% 0.001
o -0.009571 0.001352 -&€.lée 0.000
AYR -0.000855 0.002328 -0.410 0.€8%9
E*B -0.010237 0.002328 -4.357 0.001
c*c 0.001022 0.002328 0.439 0.66%
D*D 0.003214 0.002328 1.380 0.193
A*B =0.00077% ©0.002&688 =0.2%0 0.777
R*C 0.002822 0.002688 1.050 0.315
A*D -0.005712 0.002688 =-2.125 0.055
B¥*C 0.000100 O0.002688 0.037 0.971
E*D 0.003405 0.002688 1.266 0.229%9
c*D -0.00%%55 0.002688 =-3.703 0.003
8 = 0.00537679 PRESZ = 0.00152175
R-Sq = 93.28% R-3g(pred) = 62.81% R-Sg(adj) = BS5.46%
Analysis of Variance for FaT
Source DF Seq 83 Adj g3 Adj M3 F P
Regression 14 0,004821 0.004821 0.000344 11.9%1 0.000
Linear 4 0.003341 0.003341 0.000835 28.85 0.000
A 1 0.00042% 0.00042% 0.00042% 14.85 0.002
B 1 0.001222 0.001222 0.001322 45.73 0.000
c 1 0.0004590 0.000450 O0.000490 16.9%6 0.001
D 1. 0.001083 0.001095 ©0.001099 38.03 0.000
Sguare 4 0.000872 0.000872 0.000218 7.54 0.003
A¥D ul 0 0000400 0 _00aa6s g _gaaaas .17 O_getpa
B*B 1 0.000817 ©0.00055% 0.00055% 1%.33 0.001
c*C 1 B . . .1 .
D*D 1 0.000055 0.000055 0.000055 1.%1 0.1%83
Interacticon € 0.000608  0.000808 0.000101 3.50 0.031
A*B 1 0.000002 0.000002 0.000002 o.08 0.777
A*C 10000032 0000032 0,000032 1.10 0.315
A*D 1 0.000131 0©0.000131 0©0.000131 4.51 0.055
B*C i 0.000000 O0.000000 €.000000 0.00 0.571
B*D 1l 0.000046& 0.000046 0.000046 1.60 0.229
IC'D 1 0.0003% 0.000396 0.0003% 13.71 D.DU3|
Residual Errer 12 0.000347 0.000347 0.000029
Lack-of-Fit 10 0.000325 0.000325 0.000033 2.% 0.277
Pure Error 2 0.000022 0.000022 0.000011
Total 26 0.005168
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Response Optimization

Parameters
Goal Lower Target Upper Weight Import
F&T Minimum 0 0 1 1 1

Starting Point

3
0.002
0.008

1000

[= B ]

Global Solution

3
0.002
0.01
10000

oomp
nnunn

Predicted Responses

F&T = D.184811 desirability = 0.81538%9

Composite Desirability = 0.815389

- A B C
Opt[')ma' High 5.0 10.0050. 0.010 10000.
080530 CUr [3:0] [0.0020] [0.010] [10000.0]

: Low 3.0 0.0020 0.0080 1000.0

| W e—

Composite

Desirability

0.81539

F&T

Minimum
y = 0.1846
d = 0.81539
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Surface Plots of F&T

Hold Values
A 3
B 0.002
C 0.0
D 1
0.225 0.22 o 0000
F&T 0.210 F&T ‘;ZZE F&T 0.22
0.195 0: 0 0.010 0.20 10000
0-1503 3 0.009 ¢ g 5000 p
A +#0.008 At —~ 0
0.24 0.24 0.225
F&T 0.22 FaT 0-22 F&T 0.210
0.20 0.010 0.20 10000 0.195 10000
0.009 ¢ 5000 0.180 5000 p
0'00255-0“35.0045 QL 0‘00255-0“35.0045 0 oo 2‘009 0010 °
A
‘]J‘l/] 6.9 Surface Plot mﬂmiamﬂ“wwummauaum
Contour Plots of F&T
0.005 00100 10000 i F&T
B < 0.19
0,004 0.0095 i W 019- 020
00000 6000 020 - 0.21
0003 4 w000 021 - 0.2
0.0085 B 022 - 023
0,002 0.0080 e W oz - ox
: A5 y . 1 > 024
10000 10000 D*C Hold Values
A 3
8000 8000 B 0.002
6000 6000 C 0.01
P i D 10000
2000 2000
0.0024 0.0036 0.0048 0.0024 0.0036 0.008 0.009 0.010
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StdOrder | RunOrder | PtType | Blocks A B P-bar | F&T
5 1 1 | 0 0 0.017 | 0.139
3 2 1 1 = 1 0.027 | 0.172
1 3 1 1 3! -1 0.018 | 0.142
4 4 1 1 0 -1 0.015 | 0.131
9 5 1 1 1 1 0.018 | 0.142
2 6 1 1 -1 0 0.023 | 0.159
8 7 1 1 1 0 0.015 | 0.131
7 8 1 1 1 -1 0.012 | 0.119
6 9 1 1 0 1 0.02 0.149
13 10 1 2 0 -1 0.016 | 0.135
18 11 1 2 1 1 0.019 | 0.146
14 12 1 2 0 0 0.015 | 0.131
15 13 1 2 0 1 0.021 | 0.153
10 14 1 2 -1 -1 0.02 0.149
12 15 1 2 -1 1 0.028 | 0.174
17 16 1 2 1 0 0.015 | 0.131
16 17 1 2 1 -1 0.01 0.110
11 18 1 2 -1 0 0.025 | 0.165
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Probability Plot of F&T
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General Linear Model: F&T versus Blocks, A, B

Factor Type Levels Values

Blocks fixed 2 1, 2
iy fixed 3 1500, 1875, 2250
B fixed 3 440, 4e0, 480

Lnalysis of Variance for F&T, using RAdjusted 85 for Tests

Source DF Seq 383 ndj ss ZAdj Ms F =

Blocks 1 0.0000061 ©.0000061 0.0000061 0.38 0.554

I 2 0.0028881 0.0028881 ©0.0014440 89.54 0.000

B 2 0.0018453 0.0018458 ©0.0005245% 37.60 0.000
“B 2 0.0001556 0.0001556 0.0000383 242 0,133

Error g 0.0001284 ©0.0001284 0.0000161

Total 17 0.0050281

8 = 0.00400702 R-Sq = 97.45% R-Sg(adj) = 94.57%
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Binomial Process Capability Analysis of cluster defect
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1 11 1155 0.009174
2 73 1155 0.060884

Difference = p (1) - p (2)

Estimate for difference: -0.051709%8

55% CI for difference: (-0.0662807, -0.0371388)

Test for difference = 0 (vs not = 0): 2 = -6.96 PE-Value = 0.000
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Test and CI for Two Proportions

Sample X N Sample p
1 32 1155 0.026689
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Difference = p (1) - p (2)

Estimate for difference: 0.00333611
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Test and CI for Two Proportions

Sample X N Sample p
1 12 11%5% 0©0.010008
2 21 11%% 0.017515

Difference = p (1) - p (2)

Estimate for difference: -0.00750626
$5% CI for difference: (-0.0168270, 0.00181451)
Test for difference = 0 (v=s not = 0): 2 = -1.58 P-Value = 0.114
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A W 9 1 A A I Y
A1519 . 1 HaMIEUEURNAVOITOUNNTBIUSZIANIBsuAN T UN U oY

n@:uﬁ’mdnﬁ YAMIBENG (M) | MUV ITEY (A1) % UDUTE
1 1863 65 3.15
2 1863 58 3.09
3 1863 56 2.98
4 1863 51 2.75
5 1863 43 2.68
6 1863 57 3.05
7 1863 51 2.73
8 1863 60 2.84
9 1863 53 2.85
10 1863 61 2.99
11 1863 53 2.86
12 1863 42 3.11
13 1863 56 3.01
14 1863 47 3.07
15 1863 51 275
16 1863 52 2.78
17 1863 47 2.52
18 1863 60 321
19 1863 58 3.11
20 1863 44 3.03
21 1863 56 3.00
22 1863 55 2.95
23 1863 40 2.94
24 1863 56 3.03
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mjuﬁ’msha‘ﬁ VIAMIBEN () | NHINVeUTE (A1) %uBalae
25 1863 50 2.67
26 1863 54 2.88
27 1863 44 2.94
28 1863 51 2.73
29 1863 54 2.91
30 1863 42 2.25
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n@:uﬁ’mdnﬁ VINARIDENY (72) NUINVe AT (M) | %vdude
1 1199 20 1.67
2 1199 14 1.17
3 1199 16 1.33
4 1199 10 0.83
5 1199 15 1.25
6 1199 7 0.58
7 1199 13 1.08
8 1199 11 0.92
9 1199 10 0.83
10 1199 22 1.83
11 1199 9 0.75
12 1199 8 0.67
13 1199 16 1.33
14 1199 18 1.50
15 1199 12 1.00
16 1199 14 1.17
17 1199 17 1.42
18 1199 14 1.17
19 1199 8 0.67
20 1199 7 0.58
21 1199 11 0.92
22 1199 15 1.25
23 1199 13 1.08
24 1199 4 0.33




mjuﬁ’msha‘ﬁ VMARIBENA (72) NIMVBUTY (M) | %Voude
25 1199 6 0.50
26 1199 5 0.42
27 1199 11 0.92
28 1199 9 0.75
29 1199 13 1.08
30 1199 11 0.92
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A15199 1 — 3 1UAT1989Y (Check list) MIAIAUATOIINT 1UNTY

vrumsdszneuasadan lasu

Hard Disk Drive Assembly Process
Line : Machine : Technicial :
Date : Engineer :
Timee :
Adjustment
Factor Spec Remark
Before After
Paddle to dizk zpace 3 mm
DEF gjected pressurs 2250 mmEg
DEF vacuum preszure 440 nnHg
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A13197 2 — 9 109579891 (Check list) ANuaNveIrhaseulunsuIumMIAsERLINGAY

a

Q

Timees -

Epec (mch)

Tep cover sharpnes (inch)

Product : A

Top Cover edge sharpness Inspection

Tep cover sharpnes (inch)

i
5]

Operasor -
Ne | Serialne. | Spec (inch) | Tap cover sharpness (inch) Me. | Eerial ne. | Spec {inch)

i 41
i 42
3 43
i =
i 45
6 46
7 47
I8 4%
] o]
k] i)
32 52
3 52
M4 &
iz

36 56
1= -
i3

k. 59
40 &0
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{ . o o 1 a o 1 o a
Gﬂﬁ']\‘lﬁ R Glﬂﬁﬁ’)%ﬁ@ll (Check list) ITYTYNAIVDIYANIDIU — @ﬂuiuﬂﬁzmumﬁwa@mmummgﬂ

Process : Head Stack Assembly Proce: Produet : A
Pitch Static Attritude
Das=- Times: Operasar
Moo | Serilne. | Epec (inch) | PEA (nch) Neo | Serialme. | Epec {(inch) | PEA (nch) Neou | Seralne. | Epec (inch) | PEA (nch) Neo | Zerialne. | Epec (inch) | PEA fnch) Neo | Eeral ne. | Epec (inch) | PEA (nch)
I #1 61
I ol 41 [ z
3 pi 43 6 23
4 4 44 & 24
s 45 &5
& 6 46 [ 26|
; p= 7 - ;
I 42 632
@ 3 45 & =
0 0 i 70| %0
kil T @1
z ki iz T2 92
3 13 3 73 3
4 4 4 T4 4
35 L 25
L] 5 & 76| 24
. = ; - pm
18 L 92
Ll g = L 23
) 40 &0 1l 100
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A15199 4 — 3 JUTUNNAIMNITNADSIIUIUNTNATDY load/unload

Hard Disk Drive Test Process

Date : Product: A
Time : Engineer :
SBR :
Setting
Parameter Spec | unit Remark

Before After

No. of load/unload ctcle 10,000 | times
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