] > 1 aay ¥ a9 a ¢ a [ 4
LLN‘uﬂ’]%‘q&lﬁl%ﬂﬂ’]\‘liﬂﬂ’)ﬁﬂ’]‘i‘ﬂ’]ﬂﬂﬂ[5] neatuANE=N Tsemuwammsmmaﬁlmﬂ

Skip Lot Sampling Plan: a Case Study of Hard Disk Drive Manufacturer
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ABSTRACT

The study of designing the skip lot sampling plan indicated that both types of the skip
sampling plan (i.e. skip lot sampling plan-2 (SkSP-2) and skip lot sampling plan-V (SkSP-V) have
more chance to accept lots (Pa) more than the existing single sampling plan at all AQLs. Besides the
average total inspection (ATIl) and average sample number (ASN) are decreased which lead to the
manufacturer satisfaction. However, using the plans, the strictly control for the average outgoing
quality (AOQ) not to exceed the average outgoing quality limit (AOQL) is necessary. This criteria will
simultaneously ensure to control the customer's risk (B) at the satisfaction levels of the both

producers and consumers.
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Figure 1 Flow chart of skip lot sampling plan-2 (SkSP-2) and skip lot sampling plan-V (SkSP-V)
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Table 1 Comparison on the probability of lot acceptance when apply skip lot sampling plan vs.

single sampling plan at AQL point

AQL |Pa-SSP [Pa-SkSP-2 |Pa - SkSP-V
0.10%(98.25% |99.80% 99.81%
0.15%(96.32% |99.49% 99.53%
0.20%(93.86% |98.94% 99.03%
0.25%(91.00% |98.00% 98.15%
0.30%(87.83% |96.48% 96.65%
0.35%(84.44%194.15% 94.31%
0.40%(80.89% 190.81% 90.95%
0.45%(77.26% |86.48% 86.56%
0.50%(73.58% |81.37% 81.41%
0.55%(69.89% |75.92% 75.94%
0.60%66.24% |70.55% 70.56%
0.65%62.65% |65.54% 65.54%
0.70%(59.13% |60.97% 60.97%
0.75%(55.72% |56.84% 56.84%
0.80%(52.42%153.08% 53.08%
0.85%(49.23% |49.61% 49.61%
0.90%(46.18% |46.39% 46.39%
0.95%(43.25% |43.37% 43.37%
1.00%]40.46% [40.53% 40.53%
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Figure 2 Range of skip lot sampling plan and control for the average outgoing quality (AOQ) not

to exceed the average outgoing quality limit
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Table 2 Skip lot sampling plan-2 when i = 5,10,15,20

SkSP-2

AOQ- ASN ATI

i f Pa ppm ASN ATl reduced reduced
5 1/5 0.2 |97.4252% 2436 4 64 156 442
1/3 0.333]95.9958% 2400 76 128 124 378
10 1/10 0.1 |98.0016% 2450 24 32 176 474
1/5 0.2 |96.4803% 2412 53 84 147 422
15 1/15 0.067 |97.9549% 2449 18 24 182 482
1/10 0.1 |97.1752% 2429 29 43 171 463
20 1/20 0.05 |97.6803% 2442 16 22 184 484
1/15 0.067 |97.1171% 2428 23 34 177 472
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Table 3 Skip lot sampling plan-V when i= 5,10,15,20

AQL=0.25%, n=200, c=1
SkSP-V SkSP-V
AOQ- AOQ-

f k x [Pa AOQ ppm ASN ATl i f k x [Pa AOQ  ppm ASN AT
1/5 0.2 (3 4 [97.5118% 0.002437796 2438 43 62 1/15 0.067 |5 13 [98.0050% 0.00245 2450 17 23
1/5 0.2 |5 4 [97.4968% 0.002437419 2437 44 62 1/15 0.067 15 13 [97.9743%  0.002449 2449 17 23
1/5 0.2 |10 4 [97.4697% 0.002436742 2437 44 62 1/15 0.067 [20 13 [97.9670%  0.002449 2449 17 23
1/5 02 (3 2 [[97.7209% 0.002443023 2443 42 58 1/15 0.067 |5 10 [98.1023%  0.002453 2453 16 22
1/5 0.2 |5 2 [97.6681% 0.002441704 2442 42 59 1/15 0.067 [15 10 [98.0115%  0.00245 2450 17 22
1/5 0.2 |10 2 [97.5747% 0.002439367 2439 42 60 1/15 0.067 |20 10 [97.9901%  0.00245 2450 17 23

5(1/3 0333[3 4 [96.1013% 0.002402534 2403 74 124|15[1/10 0.1 |5 13 [97.2368% 0.002431 2431 28 4
1/3 0333[5 4 [96.0820% 0.002402072 2402 75 124| [1/10 0.1 |15 13 [97.1991%  0.00243 2430 28 42
1/3 0.333[10 4 [96.0498% 0.002401244 2401 75 125| |[1/10 0.1 |20 13 [97.1901%  0.00243 2430 29 42
1/3 0333(3 2 [96.3627% 0.002400069 2409 71 115 [1/10 0.1 |5 1097.3575%  0.002434 2434 26 38
1/3 0.333[5 2 [96.2959% 0.002407397 2407 71 116| [1/10 0.1 |15 10 [|97.2449%  0.002431 2431 27 40
1/3 0.333(10 2 [|96.1789% 0.002404472 2404 72 119| [1/10 0.1 |20 10 [97.2185%  0.00243 2430 28 41
1/10 01 |5 9 [98.0391% 0.002450978 2451 24 31 1/20 0.05 [5 18 [97.7143% 0.002443 2443 15 21
1/10 0.1 |10 9 [98.0250% 0.002450624 2451 24 32 1/20 0.05 |15 18 [97.6935%  0.002442 2442 15 21
1/10 0.1 |15 9 [98.0161% 0.002450404 2450 24 32 1/20 0.05 |20 18 [97.6885%  0.002442 2442 15 21
1/10 01 (5 5 [98.2368% 0.002455921 2456 22 29 1/20 0.05 [5 15 [97.7799%  0.002444 2444 14 20
1/10 0.1 |10 5 [98.1465% 0.002453663 2454 22 29 1/20 0.05 |15 15 [97.7187%  0.002443 2443 15 20
1/10 0.1 |15 5 [98.0913% 0.002452283 2452 22 30 1/20 0.05 [20 15 [97.7042%  0.002443 2443 15 21

10{1/5 02 |5 9 [96.5323% 0.002413307 2413 52 82 |20[1/15 0.067[5 18 [97.1559% 0.002429 2429 22 33
1/5 0.2 |10 9 [96.5126% 0.002412816 2413 52 83 1/15 0.067 15 18 [97.1322%  0.002428 2428 22 33
1/5 0.2 |15 9 [96.5004% 0.002412511 2413 52 83 1/15 0.067 [20 18 [97.1265%  0.002428 2428 22 33
1/5 02 (5 5 [96.8132% 0.002420329 2420 47 73 1/15 0.067 |5 15 [97.2309% 0.002431 2431 21 31
1/5 0.2 |10 5 [96.6834% 0.002417084 2417 48 75 1/15 0.067 15 15 [97.1609%  0.002429 2429 21 32
1/5 0.2 |15 5 [96.6053% 0.002415132 2415 49 77 1/15 0.067 20 15 [97.1444%  0.002429 2429 22 32
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