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REDUCING DEFECTING PART. THESIS ADVISOR : ASST. PROF.

PAPHAKORN PITAYACHAVAL, Ph.D., 94 PP.

HARDDISK DRIVE/LAPPING PROCESS/REDUCING DEFECT

Reader — Writer or Slider is an important component of Hard Disk Drive
(HDD) since this component is used to read and to record on a media. The quality
control of slider has to apply on a lapping process. This process starts from aslider
preparing that mounts slider into a perpendicular position with standard holder fixture
in which this process is operated by using human. For a data record,the slider
preparing process provided 7% of scraps. Even though these scrap can be reworked
but a quality was decreased. This research presents an analyze method for properly
factor in slider preparing process that is part of lapping process.

The investigating factors,affect toscraps, in the slider preparing are press
position of adhesive, size of adhesive, bringing ceramic overlay on slider in baking
process and cooling down slider after baking. The results showed that ceramic overlay
on slider during the baking process was affected to scrap at a statistical significant of
0.05 (o = 0.05).Furthermore, this result was implemented on slider preparing process

then the defective parts were decreased to 62 percent.
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Test and CI for Two Proportions

Sample X N Samplep

1 12 220 0.054545

2 14 220 0.063636
Difference=p (1) -p (2)

Estimate for difference: -0.00909091

05% lower bound for difference: -0.0460639

Test for difference=0 (vz > 0): Z =-0.40 P-Value=0.657

Fisher's exact test: P-Value=0.728
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Test and CI for Two Proportions

Sample X N Samplep

1 42 220 0.190909

2 26 220 0.118182
Difference=p (1) -p (2)

Estimate for difference: 0.0727273

05% lower bound for difference: 0.0163252

Test for difference=0 (vs > 0): Z=2.12 P-Value=0.017

Fisher's exact test: P-Value=0.024
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Test and CI for Two Proportions

Sample X N Samplep

1 10 220 0.045455

2 16 220 0.072727
Difference=p (1) -p (2)

Estimate for difference: -0.0272727

05% lower bound for difference: -0.0641907

Test for difference=0 (va > 0): Z=-1.22 P-Value=0.888

Fisher's exact test: P-Value=0.022
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Test and CI for Two Proportions

Sample X N Samplep

1 5 220 0022727

2 17 220 0.077273
Difference=p (1) - p (2)

Estimate for difference: -0.0545455

05% lower bound for difference: -0.0884572

Test for difference=0 (vs > 0): Z=-2.65 P-Value=0.996

Fisher's exact teat: P-Value = 0.998
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Test and CI for Two Proportions

Sample X N Samplep

1 4 220 0.018182

2 7 220 0.031818
Difference=p (1) - p (2)

Estimate for difference: -0.0136364

05% upper bound for difference: 0.0108255

Test for difference=0 (vs < 0): Z=-0.92 P-Value=0.180

Fisher's exact test: P-Value=0.272
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Test and CI for Two Proportions

Sample X N Samplep

1 4 220 0.018182

2 g 220 0.040909
Difference=p (1) -p (2)

Estimate for difference: -0.0227273

05% upper bound for difference: 0.00376853

Test for difference=0 (vz < 0): Z=-1.41 P-Value= 0.079

Fisher's exact test: P-Value=0.130
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Test and CI for Two Proportions

Sample X N Samplep

1 4 220 0.018182

2 g 220 0.040909
Difference=p (1) -p (2)

Estimate for difference: -0.0227273

05% upper bound for difference: 0.00376893

Test for difference=0 (va < 0): Z=-1.41 P-Value=0.079

Fisher's exact test: P-Value=0.130
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1P 1 Proportion...

Ela 2 Proportions... s
g 1-Sample Poisson Rate.

s% 2-Sample Poisson Rate...

a? 1 Variance...
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4 One-Way ANOVA...
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Power and Sample Size for 2 Proportion ——

Specify values for any two of the following:

Sample sizes: I

Comparison proportions (pl): I 0.07

Power values: I 0.70.80.9

Baseline proportion (p2): | 0.02

Options... | Graph... |

Help | oK
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Alternative Hypothesis

" Lessthan (p1 < p2)

" Mot equal (p1 not = p2)
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2 Proportions (Test and Confidence Intewal)k ﬁ
(" Samples in one column
Samples: I
Subscripts: I

(" Samples in different columns
First: I
Second: I

® Summarized data

Events: Trials:
First: [12 | 220
Second: |14 |220

Select I
Options... |

Help I OK | Cancel |
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‘JJ5$°]Hﬂiﬁ’0\1"ljﬂ(2-l)roportion) "U@Qﬂﬁ‘ﬂﬂaﬂ\ﬁ/] 3.1.1

2 Proportions - Options ..m‘ M

Confidence level: |95.EI

.

Test difference: |E|.EIE

Alternative: greaier than vl

[~ Use pooled estimate of p for test

Help I Cancel
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2 Proportions (Test and Confidence Interval) - [ﬁ

(" Samples in one column

Samples: I
Subscripts: I

(" Samples in different columns

First: I
Second: I

{® Summarized data

Events: Trials:
First: 42 | 220
Second: |26| |220

Select I
Options... |
Help I 0K l Cancel |
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Confidence level: I 95.0

Test difference: IU.E|5

Alternative: greater than [

[~ Use pooled estimate of p for test
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2 Proportions (Test and Confidence Interval)

Select |
Help |

¢~ Samples in one column

o
—

¢ Samples in different columns

First: I
Second: I

@ Summarized data

Sarmples:

Subscripts:

Events: Trials:
First: | 10 | 220
Second: I 16 I 220

Options... |

oK |

Cancel |
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Test difference:
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[~ Use pooled estimate of p for test
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2 Proportions (Test and Confidence Interval) | X |

" Samples in one column

Samples: I
Subscripts: I

¢~ Samples in different columns

Eirst: I
Second: I

(@ Summarized data

Events: Trials:
| Eirst: | 15 | 220
Second: I 17 I 220

| Select |
Options... |
Help | 0K | Cancel |
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Confidence level: I 95.0

Test difference: I 0.05

Alternative: greater than [

[~ Use pooled estimate of p for test
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2 Proportions (Test and Confidence Interval) | XS |
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2 Proportions (Test and Confidence Interval) | Y

(" Samples in one column

Samples: I
Subscripts: I

(" Samples in different columns

Eirst: I
Second: I

® Summarized data

Events: Trials:
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Second: I 9 I 220
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Eval 1: DAUHUANUSNMATINAG Control 1 : NAUAUNIUSIUFII-TE
No |QCSMF64-0 Fail PCSMGCAT Fail
Pass No. Pass

° Bar ID. A B c D Bar ID. A B c
1 QCSMFa68 1 1 PCSMGCAT 1
2 QCSMF669 1 2 PCSMGCAN 1
3 QCSMFa6B 1 3 PCSMGCAS 1
4 QCSMFe6C 1 4 PCSMGCAR 1
5 QCSMF66D 1 5 PCSMGCAC 1
6 QCSMFe6E 1 6 PCSMGCBL 1
7 QCSMFooF 1 7 PCSMGCAL 1
8 QCSMF606 1 8 PCSMGCAM 1
9 QCSMFo6H 1 9 PCSMGCAP 1
10 QCSMF66T 1 10 PCSMGCAQ 1
11 QCSMFe6K 1 11 PCSMGCBY 1
12 QCSMFas6L 1 12 PCSMGCBY 1
13 QCSMF65X 1 13 PCSMGCB4 1
14 QCSMF65Y 1 14 PCSMGCBE 1
15 QCSMF65Z 1 15 PCSMGCBA 1
16 QCSMFoo1 1 16 PCSMGCBS 1
17 QCSMFoo2 1 17 PCSMGCBU 1
18 QCSMF663 1 18 PCSMGCBR 1
19 QCSMF664 1 19 PCSMGCBW 1
20 QCSMF665 1 20 PCSMGCBX 1
21 QCSMFa66 1 ] 21 PCSMGCBF 1
22 QCSMFe6T 1 22 PCSMGCBG 1
23 QCSMF65T 1 23 PCSMGCBH 1
24 QCSMF6EN 1 24 PCSMGCBT 1
25 QCSMF650 1 25 PCSMGCBL 1
26 QCSMFoBM 1 20 PCSMGCAX 1
27 QCSMF6BQ 1 27 PCSMGCBI 1
28 QCSMF66P 1 28 PCSMGCRB2 1
29 QCSMF66N 1 29 PCSMGCAZ 1
30 QCSMF66Q 1 20 PCSMGCB3 1
31 QCSMFeoM 1 vy \ 1L 31 PCSMGCBE 1
32 QCSMF65R 1 3z PCSMGCAW 1
33 QCSMFe5P 1 33 PCSMGCAU 1
34 QCSMFe5U 1 34 PCSMGCAAV 1
35 QCSMFe5Y 1 35 PCSMGCAAY 1
36 QCSMFeEW 1 36 PCSMGCBT 1
37 QCSMF67TX 1 a7 PCSMGCBS 1
38 QCSMFe7TY 1 18 PCSMGCBB 1
39 QCSMF67Z 1 39 PCSMGCEBD 1
40 QCSMF681 1 40 PCSMGCB8 1
41 QCSMF682 1 41 PCSMGCAT 1
42 QCSMF683 1 42 PCSMGCAK 1
43 QCSMF684 1 43 PCSMGCAF 1
44 QCSMF685 1 44 PCSMGCAT 1
45 QCSMF686 1 45 PCSMGCAH 1
46 QCSMF688 1 46 PCSMGCAD 1
AT QCSMF689 1 47 PCSMGCAE 1
48 QCSMF68A 1 48 PCSMGCAG 1
49 QCSMF68E 1 49 PCSMGCBP 1
50 QCSMFo8C 1 50 PCSMGCBQ 1
51 QCSMF68D 1 51 PCSMGCCH 1
52 QCSMF686 1 52 PCSMGCCT 1
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Eval 1: AAUHHAILINMATINAN

Control 1 : DAURNUAIVSDUTI-MY

62

No |QCSMFé&4-0 Fail PCSMGCAT Fail
Pass No. Pass
Bar ID. A B c D Bar ID.

53 | QCSMF6SE 1 53 PCSMECCU 1
54 | QCSMF68F 1 54 PCSMGCCV 1
55 | QCSMF68H 1 55 | PCSMGCCW 1
56 | QCSMF6ST 1 56 PCSMECEX 1
57 | QCSMF68K 1 57 PCSMGCCY 1
58 | QCSMF6SL 1 58 PCSMECCZ 1
59 | QCSMF68M 1 59 PCSMGECDO 1
60 | QCSMF68N 1 60 | PCSMGCD2 1
61 | QCSMF641 1 61 PCSMGECCA 1
62 | QCSMF642 1 62 PCSMGECCD 1
63 | QCSMF643 1 63 PCSMGCCE 1
64 | QCSMF644 1 64 PCSMGCCF 1
65 | QCSMF645 1 65 PCSMGCCE 1
66 | QCSMF646 1 66 PCSMGCCR 1
67 | QCSMFe47 1 67 PCSMGECS 1
68 | QCSMFe48 1 68 PCSMGCCT 1
69 | QCSMFedA 1 69 PCSMGCCR 1
70 | QCsMFssR 1 70 PCSMGECC 1
71| QcsmFess 1 71 PCSMGECK 1
72 | QCSMFesT 1 72 | PCSMGECM 1
73 | QCSMFesU 1 73 PCSMGCCL 1
74 | QCSMFesv 1 74 PCSMGCCN 1
75 | QcsmFesw 1 75 PCSMGCCP 1
76 | QCSMFesY 1 76 | PCSMGCBM 1
77 | QcsmFsTm 1 77 | PCSMGCBN 1
78 | QCSMFe7N 1 78 PCSMGEBK 1
79 | QCSMF670 1 79 PCSMECBO 1
80 | QCSMF67Q 1 80 PCSMECCT 1
81 | QCSMF67R 1 81 PCSMECDI 1
82 | QCSMFe7S 1 82 PCSMECCA 1
83 | QCSMF67T 1 83 PCSMECCS 1
84 | QCSMF67U 1 84 PCSMECCH 1
85 | QCSMFe7V 1 85 PCSMECCY 1
86 | QCsMFeTw | 1 86 PCSMGECBZ 1
37 | QCsMFe7R 1 87 PCSMGCCL 1
38 | QCSMF67D 1 83 PCSMECCE 1
89 | QCSMF67E 1 89 PCSMECC2 1
90 | QCSMF67F 1 90 PCSMECCT 1
91 | QCSMF676 1 91 | PCSMGCBW 1
92 | QCSMF67H 1 92 PCSMECBY 1
93 | QCSMF67T 1 93 PCSMGCBZ 1
94 | QCSMF67T 1 94 | PCSMGCDS 1
95 | QCSMF67K 1 95 PCSMECD4 1
9% | QCSMF67L 1 % PCSMECBS 1
97 | QcsmFerl 1 97 PCSMECBT

98 | QCsmFe72 1 28 PCSMECBY 1
99 | QCSMF673 1 99 PCSMECBU 1
100| QCSMF674 1 100 | PCSM&CBX 1
101| QCSMF675 1 101 | PCSMECS 1
102 | QCSMF676 1 102 | PCSMGC96 1
103| QCSMF677 1 103 | PCSMGCOT 1
104| QCSMF678 1 104 | PCSMGC98 1
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Eval 1: pAUAHAILSNMATINAN

Control 1 : DAURUANIVINAUTII-MY

63

No | QCEMF64-0 Fail PCSMGCAT Fail
Pass No. Pass
: Bar ID. A B c D Bar ID. A B c D
105| QCSMF679 1 105 | PCSMGCBR 1
106 | QCSMF67A 1 106 | PCSMGCO0 1
107 | QCSMF66Z 1 107 | PCSMGCI1 1
108| QCSMF670 1 108 | PCSMGC93 1
109 | QCSMF64X 1 109 | PCSMGC94 1
110 | QCSMF64Y 1 110 | PCSMGC92 1
111 | QCSMF64Z 1 111 PCSMGCOE 1
112 | QCSMF650 1 112 PCSMGCO6 1
113 | QCSMF651 1 113 | PCSMGCOH 1
114 | QCSMF652 1 114 | PCSMGCOT 1
115 | QCSMF653 1 115 PCSMGCOT 1
116 | QCSMF654 1 116 PCSMGCIK 1
117 | QCSMF64K 1 117 | PCSM&CSU 1
118 | QCSMF64L 1 118 PCSMGCIV 1
119 | QCSMF64B 1 119 | PCSMGCOW
120| QCSMF64C 1 120 | PCSMGC9X 1
121| QCSMF64D 1 121 | PCSMGCD3 1
122 | QCSMF64E 1 122 | PCSMGED6 1
123 | QCSMF64F 1 123 | PCSMGCDB 1
124 | QCSMF646 1 124 | PCSMGCDY 1
125| QCSMF64H 1 125 | PCSMGCDA 1
126 | QCSMF64T 1 126 | PCSMGCDB 1
127 | QCSMF64T 1 127 | PCSMGCRQ 1
128 | QCSMF64V 1 128 | PCSMGC9A 1
129| QCSMF65F 1 129 | PCSMGCOB 1
130| QCSMF656 1 130 | PCSMGCID 1
131| QCSMF65H 1 131 | PCSMGCOQ 1
132| QCSMF65I 1 132 | PCSMGCSR 1
133| QCSMF65T 1 133 | PCSMGCIS 1
134| QCSMF65K 1 134 | PCSMGCOT 1
135| QCSMF655 1 135 | PCSMGCA® 1
136 | QCSMF656 1 136 | PCSMGCAT 1
137| QCSMF657 1 137 | PCSMGCAB 1
138| QCSMF658 1 138 | PCSMGCA9 1
139| QCSMF659 1 139 | PCSMBCAA 1
140| QCSMF65A 1 140 | PCSMGCAB 1
141| QCSMF65B 1 141 | PCSMGCOY 1
142 | QCSMF65D 1 142 | PCSMGCA2 1
143 | QCSMF65E 1 143 | PCSMGCA3 1
144 | QCSMF64M 1 144 | PCSMGCA4 1
145 | QCSMF64P 1 145 | PCSMGCAB 1
146 | QCSMF64Q 1 146 PCSMGCIL 1
147 | QCSMF64R 1 147 | PCSMGCIM 1
148 | QCSMF645 1 148 | PCSMGCIN 1
149 | QCSMF64T 1 149 | PCSMGC0 1
150 | QCSMF644U 1 150 | PCSMGCP 1
151 | QESMHEWX | 1 151 | PCSMOU3F 1
152 | QCSMHEWY 1 1582 | PCSMOU3G 1
153 | QCSMHEWY | 1 153 | PCSMOU3H 1
154 | QCSMHEWZ | 1 154 | PCSMOU3T 1
155 | QCSMHEX0 1 155 | PCSMOUAT 1
156 | QECSMHGEX1 1 156 | PCSMOU3L 1
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Eval 1: PAUAUAIUSNAASINAI

Control 1 : NAUAUANIVINUTI-TE

64

No |QCSMF64-0 Fail PCSMGCAT Fail
Pass Ne. Pass
: Bar ID. A B c D Bar ID. c
157 | QCSMHEXD 1 157 | PCSMOU3M 1
158 | QCSMHGXE 1 158 | PCSMOU3N 1
159 | QCSMHGEXL 1 159 | PCSMOU32 1
160| QCSMHEXK 1 160 | PCSMOU34 1
161| QCSMHGEWA | 1 161 | PCSMOU30 1
162 | QCSMHGWB | 1 162 | PCSMQU3P 1
163| QCSMHEWC | 1 163 | PCSMOU3Q 1
164 | QCSMHEWD | 1 164 | PCSMOU3R 1
165 | QCSMHGEWE | 1 165 | PCSMOU3S 1
166 | QCSMHEWF | 1 166 | PCSMOU3T 1
167 | QCSMHGEWG | 1 167 | PCSMOU3U 1
168 | QCSMHEWT | 1 168 | PCSMOU3V 1
169 | QCSMHEWW | 1 169 | PCSMOU3W 1
170 | QCSMHGWU | 1 170 | PCSMOU3E 1
171| QCSMHGYM | 1 171 | PCSMOU3IE | 1
172 | QCSMHGYN 1 172 | PCSMOUIG 1
173 | QCSMHEWI 1 173 | PCSMOUIF
174 | QCSMHEW2 | 1 174 | PCSMOUIK 1
175| QCSMHEW3 | 1 175 | PCSMOUIL 1
176 | QCSMHEW4 | 1 176 | PCSMOUIM 1
177 | QCSMHEWS | 1 177 | PCSMOUIW 1
178| QCSMHEWe | 1 178 | PCSMOUIX 1
179 | QCSMHEWT | 1 179 | PCSMOULY
180| QCSMHEwWa | 1 180 | PCSMOUIZ 1
181 QCSMHGWY | 1 181 | PCSMOU35 1
182 | QCSMHEXQ | 1 182 | PCSMOU36 1
183 | QCSMHEXR 1 183 | PCSMOU3T 1
184 | QECSMHGEXS 1 184 | PCSMOU3B 1
185| QCSMHGXT 1 185 | PCSMOU39 1
186 | QCSMHGXU 1 186 | PCSMOU3B 1
187 | QCSMHBEXV 1 187 | PCSMOU3D 1
188 | QCSMHGXW | 1 188 | PCSMOU3X 1
189 | QCSMHBGXX 1 189 | PCSMOU3Y 1
190| QCSMHBGXY 1 190 | PCSMOUID 1
191 | QCSMHGYL 1 191 | PCSMOURY 1
192 | QCSMHGYI 1 192 | PCSMOUZW 1
193 | QCSMHBYH 1 193 | PCSMOUZX 1
194 | QCSMHGYT 1 194 | PCsmouzy
195 | QCSMHGYK 1 195 | PCSMOU30 1
196 | QCSMHGXP 1 196 | PCSMOU32
197 | QCSMHBYA 1 197 | PCSMou2Z
198 | QCSMHGYR 1 198 | PCSMOUIV 1
199 | QCSMHGYC 1 199 | PCSMOUIU 1
200| QCSMHGYD 1 200 | PCSMOUILT 1
201| QCSMHGYE 1 201 | PCSMOU26 1
202| QCSMHGYF 1 202 | PCSMOuU27 1
202| QCSMHGY6E 1 203 | PCsmouzs 1
204| QCSMHGX3 1 204 | PCSMOU29 1
205 | QCSMHGXA 1 205 | PCSMOUZA 1
206 | QCSMHGEXG 1 206 | PCSMOUZ2R 1
207 | QCSMHGX9 1 207 | PCSMOUZD 1
208 | QCSMHEWH | 1 208 | PCSMOUZE 1
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Eval 1: dAUAUAMIYINMATINGI

Control 1 : DAUNUAIVIDATI-ME

65

No | QCSMF64-0 Fail PCSMGCAT Fail
Pass No. Pass
Bar ID. A B c D Bar ID.
200 QCSMHEWT | 1 200 | Pcsmouzc 1
210 | QCSMHGEWT | 1 210 | PCsMouUzs 1
211 | QCSMHEWM | 1 211 | PCSMOUZT 1
212 | QCSMHEXS 1 212 | PCSMOU2N 1
213 | QCSMHEWN | 1 213 | Pcsmouze 1
214 | QCSMHEXO | 1 214 | PCcsmouzQ 1
215 | QCSMHEXF 1 215 | PCSMOUZR 1
216 | QCSMHEXT | 1 216 | PCSMOUIN 1
217 | QCSMHEXM | 1 217 | pcsmouio 1
218 | QCSMHEXN | 1 218 | PCSMOUIP 1
219 | QCSMHGEWS | 1 219 | PCSMOUIQ 1
220 QCSMHGXT | 1 220 | PCSMOUIR 1
TTL Fail 206 | 8 5 1 0 TTL Fail 208
GTTL: 220 GTTL: 220

d‘ d' U d‘d 1 a =S 1
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Eval 2 : l& Ceramic Weight 191¢) Control 2 : hildarniimdheuneualanes
No QCSMVMR-0 Pass Fail No Pass Fail
Bar ID. Ale]c]o Bar ID. Ale]clo

1 QCSMVMUK 1 1 PCSMLY MP 1

2 QCSMVMUL 1 2 PCSMLYMU 1

3 QCSMVMUM 1 3 PCSMLY MR 1

4 QCSMVMUN 1 4 PCSMLYMT 1

5 QCSMVMVX 1 5 PCSMLYMS 1

6 QCSMVMVY 1 6 PCSMLY N6 1

7 QCSMVMUP 1 7 PCSMLYMX 1

] QCSMVMUQ 1 8 PCSMLYN2 1

9 QCSMVMUW 1 9 PCSMLYMV 1

10 QCSMVMVW 1 10 | PCSMLY MW 1

11 QCSMVMVN 1 11 | PCSMLYNO 1

12 QCSMVMVO 1 12 | PCSMLY MY 1

13 QCSMVMVP 1 13 | PCSMLYN3 1

14 QCSMVMVQ 1 14 | PCSMLYMZ 1

15 QCSMVMVR 1 15 | PCSMLYN9 1

16 QCSMVMVS 1 16 | PCSMLYN1 1

17 QCSMVMVT 1 17 | PCSMLYNB 1
18 QCSMVMVY 1 18 | PCSMLYNE 1

19 QCSMVMSEY 1 19 | PCSMLYNG 1

20 QCSMVMSZ 1 20 | PCSMLYN4 1

21 QCSMVMUS 1 | | N | 21 | PCSMLYNB 1

22 QCSMVMUY 1 22 | PCSMLYNT 1
23 QCSMVMUU 1 23 | PCSMLYNL 1

24 QCSMVMUY 1 24 | PCSMLYNT 1
25 QCSMVMUR 1 25 | PCSMLYNK 1

20 QCSMVMUZ 1 26 | PCSMLYNA 1

27 QCSMVMVO 1 27 | PCSMLYNH 1

28 QCSMVMUX 1 28 | PCSMLYND 1

29 QCSMVMVL 1 29 | PCSMLYNM 1

30 | QCSMVMVM 1 30 | PCSMLYNF 1

31 QCSMVMVS 1 31 PCSMLYNP 1

32 QCsSMVMVE 1 32 | PCSMLYNS 1

33 QCSMVMVK 1 33 | PCSMLYNO 1

34 QCSMVMVT 1 34 | PCSMLYNV 1

35 QCSMVMVA 1 35 | PCSMLYNN 1

36 QCSMVMVE 1 36 | PCSMLYNX 1

37 QCSMVMVE 1 37 | PCSMLYNZ 1

38 QCSMVMVH 1 38 | PCSMLYOZ2 1
39 QCSMVYMVE 1 39 | PCSMLYO1 1

40 QCSMVMVE 1 40 | PCSMLYNQ 1
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Control 2 : ill@ssindheun¥enalanes

Eval 2 : 1&@ Ceramic Weight 1%191]
QCSMVMR-0 Fail Fail
Neo Pass No Pass
Bar ID. Bar ID.

41| QCSMVMTN 1 41 | PCSMLYNR

42 | QCSMVMTO 1 42 | PCSMLYNY | 1
43| QCSMYMTQ 1 43 | PCSMLYNT | 1
44 | QCSMYMTR 1 44 |PCSMLYNU | 1
45 | QCSMVMVI 1 45 | PCSMLYO6 | 1
46 | QCSMVMTA 1 46 |PCSMLYNW| 1
47 | QCsSMvMV2 1 47 | PCSMLYO9 | 1
48 | QCSMVMV3 1 48 |PCSMLYOA | 1
49 | QCSMVMV4 1 49 | PCSMLYOD | 1
50 | QCSMVMVS 1 50 | PCSMLYO3 | 1
51 | QCSMVMV6 1 51 | PCSMLYO4 | 1
52 | QCSMVMVT 1 52 | PCSMLYOS

53 | QCSMVMVI 1 53 | PCSMLYOF

54 | QCSMVMTS 1 54 | PCSMLYO7 | 1
55 | QCSMVMTT 1 55 | PCSMLYOS | 1
56 | QCSMVMTU 1 56 | PCSMLYOE | 1
57 | QCSMVMTV 1 57 | PCSMLYOT

58 | QCSMVMTW 1 58 | PCSMLYOB

59 | QCSMVMTX 1 59 | PCSMLYOC | 1
60 | QCSMVMTY 1 60 |PCSMLYOM| 1
61 | QCSMVMTZ 1 61 | PCSMLYOI | 1
62 | QCSMVMTE 1 62 | PCSMLYOS | 1
63 | QCSMVMTD 1 63 |PCSMLYOH | 1
64 | QCSMVMTF 64 | PCSMLYOK | 1
65 | QCSMVMTC 1 65 |PCSMLYOU | 1
66 | QCSMVMTH 1 66 | PCSMLYON

67 | QCSMVMTI 1 67 | PcsmLyop | 1
68 | QCSMVMTT 68 | PCSMLYOR

69 | QCSMVMTK 1 69 | PCSMLYOS | 1
70 | QCSMVMTM 1 70 | PCSMLYOY | 1
71| QCSMVMTO 71 | PCSMLYOV | 1
72 | QCSMVMTI 1 72 |pCsSMLYOW| 1
73| QCsSMVMT2 1 73 |pCsmMLYOX | 1
74 | QCSMVMT3 1 74 | PCSMLYP2 | 1
75 | QCSMVMT4 1 75 |PCSMLYOZ | 1
76 | QCSMVMTS 1 76 | PCSMLYPO | 1
77 | QCSMVMT6 1 77 | PCSMLYPI

78 | QCSMVMTS 1 78 | PCSMLYP7

79 | QCSMVMTY 1 79 | PCSMLYP3 | 1
80 | QCcsmvmos 80 | PCSMLYPA | 1
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Eval 2 : 1d Ceramic Weight 1414 Control 2 : hildimslimdheundenalanes
QCSMVMR-0 Fail Fai
No Pass Neo Pass
Bar ID. Bar ID.

a1 QCSMVMOC 1 a1 PCSMLYP5S 1
az QCSMVMOD 1 82 | PCSMLYPo 1
a3 QCSMVMOE 1 83 | PCSMLYPB 1
a4 QCSMVMOF 1 84 | PCSMLYPS 1
a5 QCSMVMOS& 1 85 | PCSMLYP9 1
86 QCSMVMOH 86 | PCSMLYPA

87 QCSMVYMOT 1 87 | PCSMLYPT

a8 QCSMVMOJ 1 88 | PCSMLYPD 1
a9 QCSMVMOU 1 89 | PCSMLYPE 1
90 QCSMVMOQ 1 90 | PCSMLYPG 1
91 QCSMVMOP 1 91 | PCSMLYPH 1
92 QCSMVMPE 1 92 | PCSMLYPK 1
93 QCSMVMOR 1 93 | PCSMLYPT

94 QCSMVMOS 1 94 | PCSMLYPX 1
95 QCSMVMTO 1 95 PCSMLYPL

96 QCSMVMPP 1 96 | PCSMLYPM 1
97 QCSMVMPQ 1 97 | PCSMLYPN 1
98 QCSMVMPT 1 98 | PCSMLYPO 1
99 QCSMVMPS 1 99 | PCSMLYPU 1
100 | QCSMVMPH 1 100 | PCSMLYPP 1
101 QCSMVMPT 1 101 | PCSMLYPQ 1
102 QCSMVMPT 1 102 | PCSMLYPR

103 QCSMVMPK 1 103 | PCSMLYR9 1
104 | QCSMVMPM 1 104 | PCSMLYPS

105 QCSMVMPL 1 105 | PCSMLYPT 1
106 | QCSMVMPN 1 106 | PCSMLYPZ 1
107 QCSMVMPS 107 | PCSMLYPV 1
108 QCSMVMPo 1 108 | PCSMLYPW 1
109 QCSMVMP3 1 109 | PCSMLYQ4 1
110 | QCSMVMOV 1 110 | PCSMLYPY

111 | QCsSMvMow 1 111 | PCSMLY Q6 1
112 QCSMVMOT 1 112 | PCSMLYQ1L 1
113 | QCSMVMOZ 1 113 | PCSMLYQ2 1
114 QCSMVMPO 1 114 | PCSMLYQ3 1
115 QCSMVMP4 1 115 | PCSMLYQA 1
116 QCSMVMOY 1 116 | PCSMLYQ5 1
17 QCSMVMPZ 1 117 | PCSMLYQG

118 QCSMVMPF 1 118 | PCSMLYQT 1
119 QCSMVMP7 1 119 | PCSMLY Q8 1
120 QCSMVMPA 1 120 | PCSMLY Q9 1

tﬂ' tﬂ' U d'd 1 a =S 1
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Eval 2 : 1d Ceramic Weight 141¢) Control 2 : hildwnilimdheunienalanes
No QCSMVMR-0 Pass Fail No Pass Fail
Bar ID. Ale ] c]o Bar ID. Ale ] clo
121 QCSMVMPY 1 121 | PCSMLYQD 1
122 QCSMVMI8 1 122 | PCSMLYQB 1
123 QCSMVMPB 1 123 | PCSMLYQC 1
124 | QCSMVMPD 1 124 | PCSMLYQK 1
125 QCSMVMPE 1 125 | PCSMLYQE 1
126 | QCSMVMOK 1 126 | PCSMLYQF 1
127 | QCSMVMOL 1 127 | PCSMLYQX 1
128 | QCSMVMOM 1 128 | PCSMLYQH 1
129 | QCSMVMON 1 129 | PCSMLYQL 1
130 QCSMVMRI1 1 130 | PCSMLYQJ 1
131 QCSMVMRO 1 131 | PCSMLYQT 1
132 | QCSMVMQZ 1 132 | PCSMLYQL 1
133 | QCSMVMQ9 1 133 | PCSMLYQM 1
134 | QCSMVMQA 1 134 | PCSMLYQP 1
135 | QCSMVMQB 1 135 | PCSMLYQQ 1
136 | QCSMVMQC 1 136 | PCSMLYQS 1
137 | QCSMVMQD 1 137 | PCSMLYQZ 1
138 | QCSMVMQE 138 | PCSMLYQV 1
139 | QCSMVMQF 139 |PCSMLYQW| 1
140 | QCSMVMQR 140 | PCSMLYRZ 1
141 QCSMVMPY 141 | PCSMLYQY 1
142 QCSMVMPU 142 | PCSMLYRS 1
143 | QCSMVMPW 143 | PCSMLYRO 1
144 | QCSMVMQS 144 | PCSMLYR1 1

145 | QCSMVMQX 145 | PCSMLYR7 1

146 | QCSMVMQU 146 | PCSMLYR3 1

147 | QCSMVMQY 147 | PCSMLYR4 1

148 | QCSMVMQW 148 | PCSMLYRE 1

149 | QCSMVMQV 149 | PCSMLYR6

150 | QCSMVMQG 150 | PCSMLYRA

151 | QCSMVMQH 151 | PCSMLYR8

152 QCSMVMPY 152 | PCSMPM41

153 QCSMVMPZ 153 | PCSMPM42

154 | QCSMVMQI 154 | PCSMPM43

155 | QCSMVMQ4 155 | PCSMPM44

[EER U U [N R BT SR

156 | QCSMVMQ3 156 | PCSMPM45

157 | QCSMVMQZ 157 | PCSMPM4T 1

158 | QCSMVMQO 158 | PCSMPM48 1

159 | QCSMVMQ5 159 | PCSMPM49 1

[Hrg e NS TN SR RTINS R RS A R e e e e e S S T G S

160 | QCSMVMQSB 160 | PCSMPM4A 1

d' tﬂ' U d'd 1 a =S 1
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Eval 2 : 1d Ceramic Weight 141¢) Control 2 : ildwslimdneunionalames
No QCSMVMR-0 Pass Fail No Pass Fail
Bar ID. Ale ] c]o Bar ID. Ale]c]o
161 QCSMVMQL 1 161 | PCSMPM4B 1
162 | QCSMVMQT 1 162 | PCSMPMAC 1
163 | QCSMVMQK 1 163 | PCSMPM4D 1
164 | QCSMVMQM 1 164 | PCSMPM4E 1
165 | QCSMVMQL 1 165 | PCSMPM4F 1
166 | QCSMVMQQ 1 166 | PCSMPM4G 1
167 | QCSMVMQN 1 167 | PCSMPM4H 1
168 | QCSMVMQT 1 168 | PCSMPM4T 1
169 | QCSMVMQP 1 169 | PCSMPM4K 1
170 | QCSMVMR3 1 170 | PCSMPMAL 1
171 QCSMVMR4 1 171 | PCSMPM4M 1
172 QCSMVMRE 1 172 | PCSMPM4N 1
173 QCSMVMRT 1 173 | PCSMPMAP 1
174 QCSMVMRE 1 174 | PCSMPM4Q 1
175 QCSMVMRS 1 175 | PCSMPM4R 1
176 | QCSMVMRA 1 176 | PCSMPM4S 1
w7 QCSMVMRE 1 177 | PCSMPMAT 1
178 | QCSMVMMP 1 178 | PCSMPM4U 1
179 | QCSMVMMQ 1 179 | PCSMPM4Y 1
180 | QCSMVMNT 1 180 | PCSMPMAW 1
181 | QCSMVMNA 1 181 | PCSMPM4X 1
182 | QCSMVMNB 1 182 | PCSMPM4AY 1
183 | QCSMVMND 1 183 | PCSMPM4Z 1
184 | QCSMVMNE 1 184 | PCSMPM5B0 1
185 | QCSMVMNF 1 185 | PCSMPMEL 1
186 | QCSMVMNMNG 1 186 | PCSMPMB52 1
187 | QCSMVMNH 1 187 | PCSMPM53 1
188 | QCSMVMNI 1 188 | Pcompmss | 1
189 QCsmvmez 1 189 | PCSMPMB6 | 1
190 QESMVMMR 1 190 | PCSMPM5T | 1
191 QCsSMVMMS 1 191 | PcSMPMBE | 1
192 | QCSMVMMT 1 192 | PCSMPM59 | 1
193] Qcsmvmmu | 1 193 |PcsmPmBA | 1
194] QCsmvmmy 1 194 | PCSMPMBB 1
195 QCSMVMMW 1 195 | PCSMPMSD 1
196 | QCSMVMMX 1 196 | PCSMPMBE | 1
197 | QESMVMNJ 1 197 | PCSMPMSF | 1
198 QCSMVMNK 1 198 | PCSMPM5G | 1
199 QCSMVMNM 1 199 |PCsMPMSH| 1
200 Qcsmvmoe 1 200 | PcoMPMBT | 1

d’ d' 3 d'd 1 a = 1
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d
Control 2 : llasinmdneunSonalanes

Eval 2 : 1& Ceramic Weight Lﬁi’hgl
No QCSMVMR-0 Pass Fail No Pass Fail
Bar ID. A z Bar ID. A B

201| QCSMVMOT 1 201 | PCSMPMBK | 1

202| QCSMVMO8 202 | PCSMPMSBL | 1

203| QCSMVMOS 1 203 |PCSMPMBM | 1

204| QCSMVMOA 1 204 | PCSMPMBN | 1

205| QCSMVMO4 1 205 | PCSMPM5O | 1

206| QCSMVMTO 1 206 | PCSMPM5P 1

207| QCSMVMNY 1 207 | PCSMPMEQ 1

208| QCSMVMNY 1 208 | PCSMPMBR | 1

209| QCSMVMNZ 1 209 | PCSMPM5S | 1

210 QCSMVMO? 1 210 | PCSMPM5T | 1

211 QCSMVMO3 1 211 | PCSMPMBU | 1

212 | QCSMVMNW 1 212 | PCSMPMBV | 1

213 QCSMVMNX 1 213 |PCSMPM5W | 1

214| QCSMVMNS 1 214 | PCSMPMBX | 1

215| QCSMVMNG 215 | PCSMPMBY | 1

216 | QCSMVMN4 1 216 | PCSMPM5Z 1

217 | QCSMVMNT 1 217 | PCSMPMG2 | 1

218 | QCSMVMNU 1 218 | PCSMPM63 | 1

219 | QCSMVMN3 1 219 | PCSMPM64 | 1

220| QCSMVMNZ 1 220 | PCSMPM65 | 1

TTL Fail 194 | 13 9 TTL Fail 178 21 17
GTTL: 220 GTTL: 220
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1) 1
Eval 3 : UHHANUYUIA B 11AS Control 3 : HHUNNIVHIA A INAS
No PCSMWGR-0 Pass Fail No PCSM5C1-0 Pass Fail
Bar ID. c D Bar ID.

1 PCSMWEVS 1 1 PCSM5C3E 1
2 PCSMWEV6E 1 2 PCSMBC3F 1
3 PCSMWEVT 3 | PCSMBC3H 1
4 PCSMWEVS 1 4 | PCSM5C3T 1
5 PCSMWEVO 1 5 | PCSMBC3T 1
6 PCSMWGVA 1 6 PCSMBC3K 1
7 PCSMWEVE 1 7 | PCSMBC3L 1
8 PCSMWEVD 1 8 | PCSM5C3M 1
9 | PCSMWEVO 1 9 PCSM5C32 1
10 | PCSMWEVP 1 10 | PCSM5C33 1
11 | PCSMWGEUK 1 11 | PCSM5C30 1
12 | PesMweUL 1 12 | PCSM5C3P 1
13 | PCSMWBEUM 1 12 | PCSM5C3Q 1
14 | PCSMWEUN 1 14 | PCSMBC3R 1
15 | PCSMWGUP 1 15 | PCSM5C3S 1
16 | PCSMWEUQ 1 16 | PCSM5C3T 1
17 | PCSMWGUR 1 17 | PCSM5C3U 1
18 | PCSMWEUS 1 18 | PCSMBC3V 1
19 | PCSMWEUT 1 19 | PCSMBC3W 1
20 | PCSMWEV4 1 20 | PCSM5C3D

21| PCSMWETY 1 T [ 21 [ ecomscaa 1
22 | PCSMWGTA 1 22 | PCSMBC35 1
23| PCSMWETR 1 23| PCSMBC36 1
24 | PCSMWGTD 1 24 | PCSMBC37 1
25| PCSMWGETE 1 25 | PCSM5C38 1
26 | PCSMWGTF 1 26 | PCSMBC3A 1
27 | PCSMWEUU 1 27 | PCSMBC3B 1
28 | PCSMWEUV 1 28 | PCSMBC3X 1
29 | PCSMWEUW 1 29 | PCSMBC3Y 1
30 | PCSMWEVQ 1 30 | PCSMBC3Z 1
31| PCSMWEVR 1 31 | PCSMBC22 1
32 | PCSMWGVS 1 32 | PCSMBC23

33 | PCSMWGVT 1 33 |  PCSMBC24 1
34 | PCSMWGVU 1 34 | PCSM5CZE 1
35 | PCSMWGVV 1 35 | PCSMBC26 1
36 | PCSMWEVW 1 36 | PCSMBC2H 1
37 | PCSMWETS 1 37 | Pcsmsc2T 1
38 | PCSMWGTT 1 38 | PCSMBC2K 1
39 | PCSMWETS 1 39 | PCSMBC2L 1
40 | PCSMWGEVT 40 | PCSMBCZM 1
41| PCSMWEVK 1 41| PCSMBC2A 1
42 | PCSMWEVM 1 42 | PCSM5C2B

43 | PCSMWGEVN 1 43 | PCSM5C2C 1
44 | PCSMWEVX 1 44 | PCSMBCZD 1
45 | PCSMWGEVZ 1 45 | PCSM5CIU 1
46 | PCSMWGESY 1 46 | PCSM5CIV 1
47 | PCSMWETO 1 47 | PCSM5CIX 1
48 | PCSMWGTL 1 48 | PCSMBCLY

49 | PCSMWET2 1 49 | PCSM5CIZ

50 | PCSMWGUZ 1 50 | PCSMBC21 1
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Eval 3 : UHUANVHIA B 11AS
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Control 3 : UIHHAIVIIA A 1HAT

No PCSMWER-0 Pass Fail No PCSM5C1-0 Pass Fail
Bar ID. [« Bar ID.

51 PCSMWEVO 1 51 PCSM5CIN 1
52 PCSMWEV1 1 52 PCSM5C10

53 PCSMWEV?2 1 53 PCSMECIP 1
54 PCSMWEV3 1 54 PCSMEC1S 1
55 PCSMWGVE 1 55 PCSM5CIT 1
56 PCSMWEVE 1 56 PCSM5C25 1
57 PCSMWEVE 1 57 PCSM5C26

58 PCSMWEVH 1 58 PCSM5C2T7 1
59 PCSMWGEVT 1 59 PCSM5C28 1
60 PCSMWGET3 1 60 PCSM5C29 1
61 PCSMWGET4 1 61 PCSM5CID 1
62 PCSMWGTS 1 62 PCSM5CIE 1
63 PCSMWETH 1 63 PCSMECIF 1
64 PCSMWETL 1 64 PCSMECIG 1
65 PCSMWETT 1 65 PCSM5CIH 1
66 PCSMWETK 1 66 PCSMECIT 1
67 PCSMWETL 1 67 PCSM5C1T 1
68 PCSMWETM 1 68 PCSMSCIK 1
69 PCSMWETN 69 PCSMSCIL 1
70 PCSMWETY 1 70 PCSMBCIM 1
71 PCSMWEU1 1 71 PCSMBC2V 1
72 PCSMWET2 1 T2 PCSM5C2W 1
73 PCSMWGEL2 1 73 PCSM5C2X 1
74 PCSMWEU3 1 74 PCSM5C2Y 1
75 PCSMWEU4 1 75 PCSMBC30 1
76 PCSMWEUS 1 76 PCSMECZR 1
77 PCSMWEU6 1 77 PCSMEC2P 1
78 PCSMWEUT 1 78 PCSMBEC2Q 1
79 PCSMWEUSB 1 79 PCSM5CZN 1
80 PCSMWEUQ 1 80 PCSM5C25 1
81 PCSMWETO 1 81 PCSMBC2T 1
82 PCSMWETP 1 82 PCSM5C2U

83 PCSMWETQ 1 83 PCSMIS7A 1
84 PCSMWGETR 1 84 PCSMIST7B 1
85 PCSMWETS 1 85 PCSMISTD 1
86 PCSMWGETT 1 86 PCSMISTE 1
87 PCSMWETU 1 87 PCSMISTF 1
88 PCSMWGETV 1 88 PCSMIS7G 1
89 PCSMWETW 1 89 PCSMISTH 1
20 PCSMWETX 1 90 PCSMISTI 1
91 PCSMWGERO 1 91 PCSMISTT 1
92 PCSMWGRP 1 92 PCSMIST7K 1
93 PCSMWERQ 1 93 PCSMIST7L 1
94 PCSMWGERR 1 94 PCSMISTM 1
95 PCSMWGEGRS 1 95 PCSMISTN 1
96 PCSMWGRT 1 96 PCSMISTO 1
97 PCSMWGRU 1 97 PCSMIS7P 1
98 PCSMWGRV 1 98 PCSMISTQ 1
99 PCSMWGRW 1 99 PCSMIS7R 1
100 | PCSMWEUC 1 100 | PCSMIS7S 1
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1) L)

Eval 3 : UHHN1IVYUIA B 1UAT Control 3 : UINUANIVMIA A INAT
No PCSMWGR-0 Pass Fail No PCSM5C1-0 Pass Fail

Bar ID. A B C D Bar ID.
101| PCSMWGRF 1 101 | PCSMISTT 1
102| PCSMWGRC 1 102 | PCSMIS7U 1
103 | PCSMWGRT 1 103 | PCSMISSS 1
104 | PCSMWGRK 1 104 | PCSMIS89 1
105| PCSMWGRL 1 105 | PCSMIS8A 1
106 | PCSMWGRM 1 106 | PCSMISER 1
107 | PCSMWGRN 1 107 | PCSMIS8C 1
108 | PCSMWGUD 1 108 | PCSMISSD 1
109 | PCSMWGUE 1 109 | PCSMISSE 1
110 | PCSMWGUA 1 110 | PCSMISSF 1
111 | PCSMWGUF 1 111 | PCSMIS8G 1
112 | PCSMWGUG 1 112 | PCSMIS8H 1
113 | PCSMWGEUH 1 113 | PCSMISTV
114 | PCSMWGEUL 1 114 | PCSMISTW 1
115 | PCSMWGEUT 1 115 | PCSMISTX 1
116 | PCSMWGRD 1 116 | PCSMISTY 1
117 | PCSMWGRE 1 117 | PCSMIS81 1
118 | PCSMWGRX 1 118 | PCSMIS82 1
119 | PCSMWGRZ 1 119 | PCSMIS83 1
120| PCSMWGSIL 1 120 | PCSMISSS 1
121| PCSMWGES2 1 121| PCSMIS86 1
122| PCSMWES3 1 122 | PCSMISST 1
123| PCSMWGS4 1 123 | PCSMISST 1
124 | PCSMWGES5 1 124 | PCSMISBT 1
125| PCSMWGES6 1 125 | PCSMIS8K 1
126 | PCSMWGSH 1 126 | PCSMISSL 1
127 | PCSMWGST 1 127 | PCSMISBM 1
128 | PCSMWGST 1 128 | PCSMIS50 1
129 | PCSMWGSS 1 129 | PCSMISEP 1
130| PCSMWGES9 1 130 | PCSMIS5Q 1
131| PCSMWGSB 1 131| PCSMIS5S 1
132 | PCSMWGRY 1 132 | PCSMISST 1
133 | PCSMWGSD 1 133 | PCSMIS65 1
134 | PCSMWGSA 1 134 | PCSMIS66 1
135| PCSMWGSE 1 135| PCSMIS67 1
136 | PCSMWGSF 1 136 | PCSMIS68
137 | PCSMWGSE 1 137 | PCSMIS6A 1
138 | PCSMWGST 1 138 | PCSMIS6R 1
139 | PCSMWGESK 1 139 | PCSMISED 1
140| PCSMWGSL 1 140 | PCSMISGE 1
141| PCSMWGESM 1 141| PCSMIS6F 1
142 | PCSMWGSN 1 142 | PCSMISe6 1
1432 | PCSMWGESP 1 143 | PCSMIS5U 1
144 | PCSMWESQ 1 144 | PCSMISEV 1
145 | PCSMWGSR 1 145 | PCSMIS5W 1
146 | PCSMWGSS 1 146 | PCSMISEX 1
147 | PCSMWGEST 1 147 | PCSMISSY 1
148 | PCSMWGSU 1 148 | PCSMIS5Z 1
149 | PCSMWGSY 1 149 | PCSMIS61 1
150 | PCSMWGSW 1 150 | PCSMIS62 1
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Eval 3 : UHHANUMIA B 11AS
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Control 3 : UHUNIVINA A 1HAS

No PCSMWGR-0 Pass Fail No PCSEM5C1-0 Pass Fail
Bar ID. A B C Bar ID.
151 PCSMWGESX 1 151 | PCSMIS63 1
152 | PCHMHNYT 1 152 | PCSMIS64 1
153 | PCHMHNYK 1 153 | PCSMIS6S 1
154 |  PCHMHNYL 1 154 | PCSMIS6T 1
155 | PCHMHNXR 1 155 | PCSMIS6U 1
156 | PCHMHNXS 1 156 | PCSMISGV 1
157 | PCHMHNXT 1 157 | PCSMIS6W 1
158 | PCHMHNXU 1 158 | PCSMISeY 1
159 |  PCHMHNXV 1 159 | PCSMIS6Z 1
160 | PCHMHNXW 1 160 | PCSMIS70 1
161 |  PCHMHNXY 1 161 | PCSMIST1 1
162 | PCHMHNWC 1 162 | PCSMIST2 1
163 | PCHMHNWE 1 163 | PCSMIS6H 1
164 | PCHMHNWF 1 164 | PCSMIS6T 1
165 | PCHMHNWG 1 165 | PCSMIS6T 1
166 | PCHMHNW3 1 166 | PCSMIS6K 1
167 | PCHMHNWH 1 167 | PCSMIS6L 1
168 | PCHMHNWI 1 168 | PCSMIS6M 1
169 | PCHMHNWI 1 169 | PCSMIS6N 1
170 |  PCHMHNWK 1 170 | PCSMIS6P 1
171 | PCHMHNWW 1 171| PCSMIS6Q 1
172 | PCHMHNWX 1 172 | PCSMIS6R 1
173 |  PCHMHNWI 1 173 | PCSMIS4T 1
174 | PCHMHNW2 1 174 | PCSMISAT 1
175 | PCHMHNW4 1 175 | PCSMIS4K 1
176 |  PCHMHNWS 1 176 | PCSMIS4L 1
177 | PCHMHNWSG 1 177 | PCSMIS4M 1
178 | PCHMHNWT 1 178 | PCSMIS4N 1
179 | PCHMHNWS 1 179 | PCSMIS4P 1
180 | PCHMHNW9 1 180 | PCSMIS4Q 1
181 | PCHMHNWA 1 181 | PCSMIS4R 1
182 | PCHMHNWE 1 182 | PCSMIS4S 1
183 | PCHMHNWY 1 183 | PCSMIS47 1
184 | PCHMHNWZ 1 184 | PCSMIS48 1
185 PCHMHNXO0 1 185 | PCSMIS49 1
186 | PCHMHNX1 1 186 | PCSMIS4A 1
187 |  PCHMHNX?Z 1 187 | PCSMIS4AC 1
188 |  PCHMHNX3 1 188 | PCSMIS4D 1
189 |  PCHMHNX4 1 189 | PCSMIS4E 1
190 |  PCHMHNX5 1 190 | PCSMIS4F 1
191| PCHMHNX6 1 191| PCSMIS4G 1
192 |  PCHMHNX7 1 192 | PCSMIS4H 1
193 | PCHMHNYS 1 193 | PCSMIST3 1
194| PCHMHNYS 1 194 | PCSMIST4 1
195 | PCHMHNYA 1 195 | PCSMISTS 1
196 | PCHMHNYR 1 196 | PCSMIST6 1
197 | PCHMHNYC 1 197 | PCSMISTT 1
198 |  PCHMHNYD 1 198 | PCSMISTS 1
199 | PCHMHNYE 1 199 | PCSMISTY 1
200| PCHMHNYG 1 200| PCSMIS41 1
A A v AA ' a a '
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Eval 3 : UH4A1IYMIA B 1INAS
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Control 3 : HAHAIVHIA A 1HAT

No PCSMWGER-0 Pass Fail No PCSM5C1-0 Pass Fail
Bar ID. c Bar ID.

201| PCHMHNYH 1 201| PCSMIS44 1
202| PCHMHNYI 1 202| PCsMIS46 1
203 PCHMHNY M 1 203 PCSMISHF 1
204] PCHMHNXN 1 204| PCSMIS56 1
205| PCHMHNXO 1 205| PCSMISEH 1
206| PCHMHNXP 1 206| PCSMISEI 1
207 PCHMHNXQ 1 207 PCSMISHT 1
208| PCHMHNY2 1 208| PCSMISEM 1
209| PCHMHNY3 1 209| PCSMISEK 1
210| PCHMHNYS 210| PCSMIS5L

211| PCHMHNY6 1 211| PCSMISEN 1
212|  PCHMHNY7 1 212| PCSMIS54 1
213 PCHMHNXE 1 213 PCSMISEHS 1
214| PCHMHNXA 1 214| PCSMISS6 1
215| PCHMHNXD 1 215| PCSMISST 1
216| PCHMHNXE 1 216| PCSMISHS 1
217 |  PCHMHNXF 1 217| PCSMISS9 1
218 PCHMHNXG 1 218 PCSMISHA 1
219| PCHMHNXH 1 219| PCSMISHB 1
220| PCHMHNXI 1 220| PCSMISHD 1

TTL Fail 204 6 TTL Fail 210
GTTL: 220 GTTL: 220
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Eval 4 : I unounsalames | Control 4 : i lHidunsunaalanos
No PCSMVE1-0 Pass Fail No QCSMHDW -0 Pass Fail
Bar ID. A B c D Bar ID.

1 PCSMVE3U 1 1 QCSMHDY1 1
2 PCSMVE3O 1 2 QCSMHDYS 1
3 PCSMVE3R 1 3 QCSMHDYR 1
4 PCSMVE3N 1 4 QCSMHDYSH 1
5 PCSMVE3T 1 5 QCSMHDY6

6 PCSMVE3P 1 (3] QCSMHDYM 1
7 PCSMVE3M 1 7 QCSMHDXX 1
a PCSMVEITL 1 8 QCEMHDZ 1
9 PCSMVEIH 1 9 QCSMHDY 3 1
10 PCSMVELG 1 10 QCSMHDY?2 1
11 PCSMVE3K 1 11 QCSMHDY G 1
12 PCSMVE3L 1 12 QCSMHDYD 1
13 PCSMVE3F 1 13 QCSMHDYF 1
14 PCSMVE3H 1 14 QCSMHDYC 1
15 PCSMVE3T 1 15 QCSMHDY A 1
16 PCSMVE3E 1 16 QCSMHDY9 1
17 PCSMVE3G 1 i7 QCSMHDYT 1
18 PCSMVE3D 1 18 QCSMHDYE 1
19 PCSMVE3V 1 19 QCEMHDY T

20 PCSMVE3S 1 20 QCSMHDY4 1
21| PCSMVEZE 1| |21 acsmrpwe 1
22 PCSMVE38 1 22 QCSMHDW?Z 1
23 PCSMVE34 1 23 QCSMHDWS 1
24 PCSMVE3A 1 24 QCSMHDYN 1
25 PCSMVE3T 1 25 QCSMHDW3 1
26 PCSMVE32 1 26 QCSMHDYL 1
27 PCSMVE39 1 27 QCSMHDY W1 1
28 PCSMVE36 1 28 QCSMHDY W4 1
29 PCSMVE31 1 29 QCSMHDY XU 1
30 PCSMVE3L 1 30 QCSMHDYXP 1
31 PCSMVEZW 1 31 QCSMHDYWQ 1
32 PCSMVEZS 1 32 QCSMHDYW.T 1
33 PCSMVEZV 1 33 QCSMHDY WK 1
34 PCSMVEZR 1 34 QCSMHDWH 1
35 PCSMVEZX 1 35 QCSEMHDY X1 1
36 PCSMVEZU 1 36 QCSEMHDY WU 1
37 PCSMVEZQ 1 37 QCSMHDWX 1
38 PCSMVEZ8 1 38 QCSMHDWY 1
39 PCSMVEZ9 1 39 QCSMHDWY 1
40 PCSMVEZT 1 40 QCSMHDX2 1
41 PCSMVEZ6E 1 41 QCSMHDWE 1
42 PCSMVE30 1 42 QCSMHDWS 1
43 PCSMVEZZL 1 43 QCSMHDWD 1
44 PCSMVEZY 1 44 QCSMHDWA 1
45 PCSMVEZT 1 45 QCSMHDWT 1
46 PCSMVEZH 1 46 QCSMHDWR 1
47 PCSMVEZG 1 47 QCSMHDWS 1
48 PCSMVEZF 48 QCSMHDWM 1
49 PCSMVEZE 1 49 QCSMHDWI 1
50 PCSMVEZD 1 50 QCSMHDWN 1

i
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Eval 4 : I ldiduneunaalamas | Control 4 : vinldiduneunaalames

PCSMVE1-0 Fail HDW-0 Fail
No Pass a No QceM Pass <

Bar ID. A B [ D Bar ID. A B C D

51 PCSMVE2C 51 QCSMHDXW

52 PCSMVEZA 52 QCSMHDXY

53 PCSMVEIX 53 QCSMHDXV

54 PCSMVELV 54 QCSMHDXQ

55 PCSMVEIU 55 QCSMHDXS

56 PCSMVELS 56 QCSMHDXO

57 PCSMVEZP 57 QCSMHDWE

58 PCSMVEZL 58 QCSMHDWB

59 PCSMVEZL 59 QCSMHDWS

60 PCSMVEZN 60 QCSMHDWE

[P [ IRV [NV (U S (U (U (U U ey

61 PCSMVEZK 61 QCSMHDXD

62 PCSMVEZM 1 62 QCSMHDX4

63 PCSMVELP 63 QCSMHDXA

64 PCSMVEIN 64 QCSMHDX9

65 PCSMVEIK 65 QCSMHDX6

66 PCSMVEIM 66 QCSMHDX7

67 PCSMVELT 67 QCSMHDX3

68 PCSMVEZ24 68 QCSMHDXK

[ [ QU U T T

69 PCSMVEZ23 69 QCSMHDX0

70 PCSMVEZ22 1 70 QCSMHDWW

b [ b | [ | | | [ | | [ | | | [ | e [ | [ | | | | | b [ |

71 PCSMVEZ1 1 71 QCSMHDWT

72 PCSMVELZ 1 72 QCSMHDXB

73 PCSMVEILF 1 73 QCSMHDXN

74 PCSMVEIE 1 74 QCSMHDXE

75 PCSMVE3Z 1 75 QCSMHDXL

76 PCSMVE3Y 1 76 QCSMHDXT

7 PCSMVEID 1 77 QCSMHDXT

78 PCSMVE3W 1 78 QCSMHDXM

79 PCSMVEIR 1 79 QCSMHDXH

80 PCSMVEIOQ 1 80 QCSMHDXE

81 PCSMVEIL 1 81 QCSMHDXF 1

82 PCSMVEIQ 1 82 QCSMHDXE 1

83 PCSMLY5V 1 83 QCSMNGTH 1

84 PCSMLY5S 1 84 QCSMNGTL 1

85 PCSMLYSP 1 85 QCSMNGTM 1

86 PCSMLYBU 1 86 QCSMNGTK 1

87 PCSMLY5R 1 87 QCSMNEGTN 1

88 PCSMLY50 1 88 QCSMNGTE 1

89 PCSMLY5T 1 89 QCSMNGTFE 1

El PCSMLY5Q 1 90 QCSMNGTL 1

91 PCSMLY5N 1 91 QCSMNGTT 1

92 PCSMLY 64 1 92 QCSMNGTSH 1

93 PCSMLY63 1 93 QCSMNGVP 1

94 PCSMLY65 1 94 QCSMNGVV 1

95 PCSMLY62 1 95 QCSMNGVW 1

96 PCSMLYBY 1 96 QCSMNGVX 1

97 PCSMLY 61 1 97 QCSMNBVY 1

98 PCSMLY5Z 1 98 QCSMNEVQ

99 PCSMLYBX 1 99 QCSMNEVT 1
100 PCSMLYSW 1 100 QCSMNGVR 1
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o d
Control 4 : It upaUNIT latnds

No PCSMVE1-0 Pass Fail No QCSMHDW-0 Pass Fail
Bar ID. Bar ID.

101 PCSMLY6X 101 QCSMNEVU 1
102 PCSMLY6Q 102 QCSMNEVS 1
103 PCSMLYO6M 1 103 QCSMNGT4 1
104 PCSMLY 65 1 104 QCSMNGTS 1
105 PCSMLY 6T 1 105 QCSMNGTS 1
106 PCSMLY6H 1 106 QCSMNGVN 1
107 PCSMLY 6N 1 107 QCSMNGVO 1
108 PCSMLY 6L 1 108 QCSMNGTT 1
109 PCSMLY 6K 1 109 QCSMNGTE 1
110 PCSMLY6F 1 110 QCSMNGTA 1
ik PCSMLY6E 1 i QCSMNGTB 1
112 PCSMLY 6D 1 112 QCSMNGTD 1
113 PCSMLY 4K 1 113 QCSMNGV3 1
114 PCSMLY4L 1 114 QCSMNGRE 1
115 PCSMLY4M 1 115 QCSMNGRD 1
116 PCSMLY4X 1 116 QCSMNGRH 1
117 PCSMLY4Y 117 QCSMNGRG 1
118 PCSMLY4Z 1 118 QCSMNEVZ 1
119 PCSMLY50 1 119 QCSMNSZ 1
120 PCSMLY51 1 120 QCSMNGTL

121 PCSMLY52 1 121 QCSMNETZ 1
122 PCSMLY53 1 122 QCSMNETO 1
123 PCSMLY oW 1 123 QCSMNETY 1
124 PCSMLY6Y 1 124 QCSMNGETZ 1
125 PCSMLY6Z 1 125 QCSMNEU4 1
126 PCSMLY70 1 126 QCSMNEU3 1
127 PCSMLY4D 1 127 QCSMNEU2 1
128 PCSMLY4E 1 128 QCSMNGUF 1
129 PCSMLY4F 1 129 QCSMNGUT 1
130 PCSMLY 45 1 130 QCSMNGUL 1
131 PCSMLY4H 1 131 QCSMNGUK 1
132 PCSMLY4.J 132 QCSMNEBUL 1
133 PCSMLY47 1 133 QCSMNGRL 1
134 PCSMLY48 1 134 QCSMNGRL 1
135 PCSMLY 49 1 135 QCSMNEUS 1
136 PCSMLY4A 1 136 QCSMNGUH 1
137 PCSMLY 4B 1 137 QCSMNGUG 1
138 PCSMLY6S 1 138 QCSMNGUL 1
139 PCSMLY6T 139 QCSMNGRF 1
140 PCSMLY®BU 140 QCSMNGRT 1
141 PCSMLY6R 1 141 QCSMNGU9 1
142 PCSMLY 6V 1 142 QCSMNGUA 1
143 PCSMLY6C 143 QCSMNGS6 1
144 PCSMLY 6B 1 144 QCSMNGSS 1
145 PCSMLY 68 145 QCSMNGSD 1
146 PCSMLY 67 1 146 QCSMNGSE 1
147 PCSMLYBA 1 147 QCSMNGSB 1
148 PCSMLY 66 1 148 QCSMNGSP 1
149 PCSMLY43 1 149 QCSMNGSE 1
150 PCSMLY 44 1 150 QCSMNGES7 1
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Eval 4 : T liisiuneounsalamos | Control 4 : lviidiunounsalanos
No PCSMVE1-0 Pass Fail No QCSMHDW-0 Pass Fail
Bar ID. A B c D Bar ID.
151 PCSMLY 45 1 151 QCSMNGSA 1
152 PCSMLY 46 1 152 QCSMNGSF 1
153 PCSMLYST 1 153 QCSMNGST 1
154 PCSMLYSHT 1 154 QCSMNGSM 1
155 PCSMLYBK 1 155 QCSMNESN 1
156 PCSMLYSL 1 156 QCSMNGST 1
157 PCSMLYBM 1 157 QCSMNGSL 1
158 PCSMLY7S 1 158 QCSMNGTW 1
159 PCSMLYTQ 1 159 QCSMNETX 1
160 PCSMLYTA 1 160 QCSMNGSE 1
161 PCSMLY7B 1 161 QCSMNGSH 1
162 PCSMLYTD 1 162 QCSMNGSK 1
163 PCSMLYTF 1 163 QCSMNGTR 1
164 PCSMLYTG 1 164 QCSMNGTT 1
165 PCSMLY7TH 1 165 QCSMMNGTS 1
166 PCSMLY 7L 1 166 QCSMNGTU 1
167 PCSMLYTT 1 167 QCSMNETV 1
168 PCSMLY 7K 1 168 QCSMNGEUT 1
169 PCSMLY7L 1 169 QCSMNGUS 1
170 PCSMLYTM 1 170 QCSMNEU6 1
171 PCSMLY 86 1 171 QCSMNETO 1
172 PCSMLY 87 1 i72 QCSMNGTQ 1
173 PCSMLY 74 1 173 QCSMNGESW 1
174 PCSMLY 75 1 174 QCSMMNGESX 1
175 PCSMLY76 1 175 QCSEMNESY 1
176 PCSMLY 77 1 176 QCSMNESQ 1
177 PCSMLY 41 1 177 QCSMNGSS 1
178 PCSMLY4AN 1 178 QCSMNGSV 1
179 PCSMLYS8M 1 179 QCSMNGEST 1
180 PCSMLY 4P 1 180 QCSMNGSU 1
181 PCSMLYAQ 1 181 QCSMNGRQ 1
182 PCSMLY4R 1 182 QCSMNGRT 1
183 PCSMLY A4S 1 183 QCSMNGRR 1
184 PCSMLYAT 1 184 QCSMNGRU 1
185 PCSMLY4U 1 185 QCSMNGRV 1
186 PCSMLY 4V 1 186 QCSMNGRN 1
187 PCSMLY 4W 1 187 QCSMNGRO 1
188 PCSMLY 4N 1 188 QCSMNGRS 1
189 PCSMLY 7O 1 189 QCSMNGRZ 1
190 PCSMLY 7P 1 190 QCSMNGS3 1
191 PCSMLY7Q 1 191 QCSMNGS2 1
192 PCSMLY B8 1 192 QCSMNGS5H 1
193 PCSMLY 89 1 193 QCSMNGRM 1
194 PCSMLY8A 1 194 QCSMNGRW 1
195 PCSMLY 8B 1 195 QCSMNGRX 1
196 PCSMLYBC 1 196 QCSMNGRT 1
197 PCSMLY 8D 1 197 QCSMNEST 1
198 PCSMLYBE 1 198 QCSMNGS4 1
199 PCSMLYT1 1 199 QCSMNGULO 1
200 PCSMLY 72 1 200 QCSMNGIQ 1
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° d
Control 4 : TS unouNaa laines

No PCSMVE1-0 Pass Fail No QCSMHDW-0 Pass Fail
Bar ID. c Bar ID.
201 PCSMLYT3 1 201| QCSMNGIR 1
202| PCSMLYS5H 1 202 QCSMNGIN 1
203| PcsmLYTw 1 203| QCSMNGIU 1
204| PCSMLYTX 1 204| QCSMNGIX 1
205 PCSMLYTY 1 205 QCSMNEIW 1
206 PCSMLYTZ 1 206 QCSMNEIV 1
207 PCSMLY 81 1 207 QCSMNGLY 1
208 PCSMLY 82 1 208 QCSMNGIZ 1
209 PCSMLY 84 1 209 QCSMNGID 1
210 PCSMLY 85 1 210 QCSMNGIE 1
211 PCSMLY54 1 211 QCSMNGIF 1
212 PCSMLY55 1 212 QCSMNGIT 1
213 PCSMLY506 1 213 QCSMNGIH 1
214 PCSMLYS7 1 214 QCSMNGLE 1
215 PCSMLY58 1 215 QCSMNGIM 1
216| PCSMLYS9 216] QCSMNGIK 1
217|  PCSMLYSB 1 217  QCSMNGLT 1
218| PCSMLYSD 1 218  QCSMNGTS 1
219| PCSMLYSF 1 219 Qcsmnszl 1
220 PCSMLYS6 1 220 QCSMNG22 1
TTL Fail 203 11 TTL Fail 215
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. FATL(Type)
N13N9AD4 143U | PASS

A| B | C
nguill  nAwrunUInUY 220 | 208 | 5 | 2 | 5
AALHUATILTINATINATY 220 | 206 | 8 5 1

v = Moy v = o a v ol
ngui 2| Lildwsiindnaunsonalawmes | 220 | 178 | 21 | 17 | 4

T = Y a [} a
ldwsiinmnouniaualawas | 220 | 194 | 13 | 3 9
Ngui 3 UHUNIVUIA A LIRS 220 | 204 | 5| 5| 6
LHUNIUUIA B 1IAT 220 | 210 | 7 - 3

v = . = ¥ [} a

Ngui 4 mlvdunaunea lawas 220 [ 215 | 3 | 2 -
iy iddunaunsalawmas 220 | 203 | 5 1| 11
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Analysis of Production Factors for Quality of Slider Preparation in

Lapping Process
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Abstract
Preparing slider before lapping process is a critical step in hard disk drive producing because it is the first
step transferming slider to lapping process. I slider is not in perpendicular to holders, it may causes waste
products from the next step of production. Ewven though waste products can be fix to reuze but it causes
lower quality of the products, the number of production supply and higher production cost. This rezearch
states the elements of waste products from shder preparation on Standard holding focture. The result shows
that putting and not putting ceramic on slider while baking are =significant elements of waste products. Putting
ceramic on slider causes 62% decreasing of waste products.

Keywords: Slider lapping process Hard Dizk Drve Substrate Standard holding fixture
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