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—Correlation Analysis between Fatigue and
Performance Shaping Factor for Alternation Worker’s
(Focused on the Semiconductor industry)-

& & Frou Has
Yoon Yong Gu* - Park Peom#*#*

Abstract

For the past 25 years, Korean semiconductor has experienced enormous growth to
be the highest production country in the world.

Semiconductor industry is very time sensitive and driven by technology and
process, and requires 24-hour full operation. The environment includes many
different types of equipment, utilities, different gases and toxic chemicals as well as
high voltage electricity.

We have performed a survey with 3-shift engineers and workers in one line. The
content of the questionnaire was about the correlation between fatigue and
performance shaping factor (work type and work ability), and as a result we were
able to deduce the correlation, p-value and the pattern of scatter plot.

The shape of the model was made of 4 blocks for fatigue, 5 blocks for work type
and 5 blocks for work ability, 1. e. 14 blocks in total.

As a conclusion to this findings, there was a correlation between fatigue and work type and
work ability specifically in semiconductor industry, and we need some effort to reduce this.
Keywords : Safety, fatigue, work’s type, work’s ability, human error, human

factor, performance shaping factor, alternation worker, correlation,

manufacturing industry, semiconductor industry.
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#4> v = (F)o] Shiftzte] aa

F1-1 F1-2 F1-3 F1-4 F2-1 F2-2 F2-3 F2-4 F3-1 F3-2 F3-3
F1-2 0.023
0.840
F1-3 0.194 0.087
0.085 0.444
F1-4 0.009 -0.009 -0.078
0.935 0.937 0.489
F2-1  -0.174 0.233 0.025 0.101
0.124 0.038 0.829 0.371
F2-2 -0.087 0.070  -0.108 0.028 0.074
0.445 0.540 0.340 0.808 0.515
F2-3 -0.015 0.187  -0.100 0.072 0.231 0.217
0.894 0.097 0.380 0.526 0.039 0.053
F2-4 -0.122 -0.088 -0.058 -0.080 0.022 0.152 0.167
0.281 0.439 0.610 0.479 0.847 0.179 0.138
F3-1 -0.148 -0.096 -0.108 -0.086 0.065 0.253 0.118 0.133
0.191 0.399 0.339 0.450 0.570 0.023 0.297 0.241
F3-2 0.146 0.097 -0.110 0.047 0.103 0.023 0.125  -0.069  -0.008
0.195 0.392 0.331 0.681 0.362 0.840 0.270 0.544 0.946
F3-3 0.048 -0.090 -0.036 -0.014 0.078 0.001 0.034 0.142 0.528 0.149
0.672 0.430 0.751 0.903 0.490 0.992 0.766 0.209 0.000 0.189
F3-4 -0.048 -0.117 -0.067 0.065 0.068 0.123  -0.000 0.103 0.065 0.140 0.211
0.671 0.301 0.556 0.567 0.547 0.278 1.000 0.364 0.569 0.216 0.061
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<¥5> Day shift Y2, 49 g, Loz FAHA
F1-1 F1-2 F1-3 F1-4 WT1-1 WT1-2 WT1-3 WT1-4 WT1-5 WA-1 WA-2 WA-3 WA-4
F1-2 0.023
0.840
F1-3 0.194 0.087
0.085 0.444
F1-4 0.009 -0.009 -0.078
0.935 0.937 0.489
WTr1-1 -0.221 0.070 0.053 0.150
0.049 0.539 0.642 0.184
WTr1-2 -0.181 0.022 -0.134 -0.024 0.212
0.107 0.848 0.235 0.834 0.060
WT1-3 -0.020 0.012 -0.119 -0.035 -0.093 0.206
0.858 0.918 0.293 0.756 0.414 0.067
WT1-4 0.172 0.166 0.186 -0.193 0.081 0.289 0.085
0.127 0.140 0.099 0.085 0.475 0.009 0.451
WT1-5 0.168 0.216 0.003 -0.148 -0.001 0.227 0.293 0.426
0.137 0.054 0.981 0.189 0.992 0.043 0.008 0.000
WAl-1 0.162 0.164 0.214  -0.170 0.006 0.180 0.111 0.074 0.119
0.152 0.146 0.056 0.131 0.960 0.109 0.327 0.515 0.291
WA1-2  0.021 -0.176 -0.044 -0.025 -0.090 -0.084 0.158 0.103 -0.009 -0.021
0.852 0.118 0.698 0.829 0.427 0.460 0.162 0.362 0.938 0.855
WA1-3  0.152 0.031 0.148 0.040 0.135 0.009 -0.016 -0.117 -0.047 -0.001 -0.242
0.179 0.784 0.191 0.725 0.232 0.934 0.886 0.301 0.681 0.992 0.031
WA1l-4 0.231 -0.034 0.095 -0.120 -0.079 0.228 0.364 0.258 0.205 0.322 0.071 0.005
0.040 0.768 0.403 0.290 0.488 0.042 0.001 0.021 0.068 0.004 0.533 0.968
WA1-5 0.199 0.046 -0.126 -0.162 0.114 -0.061 0.063 0.022 0.096 -0.005 -0.103 0.190 0.191
0.077 0.687 0.265 0.150 0.313 0.591 0.580 0.846 0.397 0.965 0.364 0.092 0.090
_ o L
<36> S/W shift I =, 4o 47, o5y 3
F3-1 F3-2 F3-3 F3-4 WT3-1 WT3-2 WT3-3 WT3-4 WT3-5 WA3-1 WA3-2 WA3-3  WA3-4
F3-2  -0.008
0.946
F3-3 0.528 0.149
0.000 0.189
F3-4 0.065 0.140 0.211
0.569 0.216 0.061
WT3-1  0.089 0.075 0.203 0.292
0.434 0.506 0.071 0.009
WT3-2  0.168 0.247 0.175 0.376 0.068
0.136 0.027 0.121 0.001 0.552
WT3-3 0.202 -0.030 0.300 -0.013 -0.121 -0.036
0.073 0.789 0.007 0.908 0.285 0.754
WT3-4 0.436 0.197 0.523 0.111 0.203 -0.110 0.164
0.000 0.080 0.000 0.327 0.071 0.331 0.147
WIs-5 0.155 -0.119 0.495 0.087 -0.018 0.185 0.238 0.087
0.169 0.291 0.000 0.444 0.877 0.101 0.034 0.442
WA3-1 0.037 0.212 0.297 0.150 0.044 0.051 0.245 0.395 0.154
0.744 0.059 0.007 0.183 0.696 0.652 0.028 0.000 0.171
WA3-2 0.007 -0.008 -0.022 -0.100 -0.081 -0.087 -0.139 -0.003 0.067 0.062
0.951 0.945 0.843 0.376 0.474 0.440 0.220 0.981 0.552 0.583
WA3-3 -0.141 -0.066 -0.012 0.102 -0.063 -0.115 -0.185 -0.246 0.108 -0.016 0.021
0.212 0.558 0.919 0.368 0.578 0.310 0.100 0.028 0.342 0.888 0.855
WA3-4  0.186 0.032 0.269 0.103 0.064 0.041 0.049 0.360 0.168 0.248 -0.177 -0.100
0.098 0.779 0.016 0.364 0.571 0.717 0.667 0.001 0.136 0.027 0.116 0.377
WA3-5 0.219 -0.106 0.075 -0.018 0.101  -0.021 0.049 0.037 0.072 -0.036 0.136 -0.051 0.107
0.051 0.347 0.507 0.872 0.372 0.853 0.668 0.747 0.524 0.752 0.229 0.655 0.346
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<3ET> G/Y shift =, 4o A7, Aoy FHaA
F2-1 F2-2 F2-3 F2-4 WT2-1 WT2-2 WT2-3 WT2-4 WT2-5 WA2-1 WA2-2 WA2-3 WA2-4
F2-2 0.074
0.515
F2-3 0.231 0.217
0.039 0.053
F2-4 0.022 0.152 0.167
0.847 0.179 0.138
WT2-1 -0.176 -0.055 0.144 0.151
0.119 0.626 0.202 0.181
WT2-2  -0.004 0.014 0.202 0.270 0.496
0.969 0.901 0.072 0.016 0.000
WT2-3 0.068 -0.121 0.021 -0.108 0.194 0.201
0.551 0.284 0.851 0.340 0.085 0.074
WT2-4 0.048 0.108 0.567 0.227 0.167 0.364 0.053
0.675 0.342 0.000 0.043 0.140 0.001 0.642
WI2-5 -0.016 -0.098 0.172 0.078 0.282 0.445 0.018 0.243
0.887 0.388 0.127 0.494 0.011 0.000 0.875 0.030
WA2-1 -0.063 -0.042 -0.008 -0.200 0.077 0.087 0.221 0.043 0.201
0.581 0.709 0.947 0.075 0.498 0.441 0.049 0.703 0.073
WA2-2 0.021 0.108 -0.001 -0.088 0.209 -0.012 -0.045 -0.002 -0.017 -0.002
0.853 0.340 0.991 0.438 0.063 0.917 0.690 0.988 0.878 0.985
WA2-3 -0.033 0.039 0.101 -0.174 0.106 -0.055 -0.043 -0.105 0.022 -0.066 0.097
0.773 0.729 0.371 0.122 0.348 0.628 0.708 0.352 0.848 0.562 0.394
WA2-4 0.011 0.011 0.136 0.003 -0.175 -0.096 0.102 0.189 0.062 -0.024 -0.175 -0.093
0.921 0.921 0.228 0.982 0.120 0.399 0.369 0.094 0.583 0.833 0.122 0.411
WA2-5 0.306 0.077 0.091 0.176  -0.200 0.061 0.144 -0.025 0.105 0.045 -0.074 -0.136 0.310
0.006 0.500 0.422 0.118 0.076 0.592 0.203 0.825 0.354 0.690 0.512 0.229 0.005
ST : T 5 [e] >~ =
<3%8> DAY,S/W,G/Y shift 8 A a9 o5
F-1 F-2 F-3 F-4 WT-1 WT-2 WT-3 WT-4 WA-1 WA-2 WA-4
©0.000 o
-, 14| A
F-3 00.039 A A A
WT-1 @0.009 HMI
©0.001 oAb
IT-2 .02 . =
WT @0.027 00.016 00.000 A
. x2
WT-3 @0.007 2
@0.000 *0.009
IT-4 ) PSRt
WT ©0.000 00.000 00.001 0l
*0.043 | %0.008 | %0.000
I'T—5 fus
WT-5 @0.000 00.011 00.000 00.030 ke
WA-1 @0.007 @0.028 | @0.000 S|
WA-3 *0.031 %A
*0.021 | %0.004 o
A-4 | %0.04 .042 .001 RS
WA *0.040 *0.0 *0.00 ©0.001 | @0.027 S
WA-5 00.005 | ¢
N ol AL A 3T E A }
ana | 9w | aag | gag | own | VIR gu | g9 | gea | as

*:DAY,0;S/W,@:G/Y
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Do 4«8 5 F-2+WA-4

)AL Ex(Adn], B, AF)WT-2+(WT-4, WI-5, WA-4)
HEZZA =x(BE, BF)WT-4+(WT-5, WA-4)

4)A 8] «(P2], 85 ) WT-3«(WT-5 WA-4)
52«3 5 WA-1xWA-4

6)8] 2~ Fx2 2 WA-25WA-3 & YEYTH

7HA1-39] Swingel A= F =29k Ao FEjet U TEY AAAAY FolArt A
S At

DF-1xF-3 87 A+ 2124,
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F-4+WT-2: A 2] A« Al e
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SWT-25(WT-4,WT-5); 2] AL A @s(An], &)
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2)9] F- A s AL G F2«sWT-2:,

DAA A (Z 2 A 2~ A8] ] 2] ) F3«(WT-3, WT-4, WT-5 , WA-1),

A A x(HML o AFA &) Fax«(WT-1,WT-2), 5)Z & A (2], 2] ) WT-3x«(WT-5,

WA-1), 6)28] (2,8 5) WT-4+(WA-1,WA-4),

DAY =P 5= WA-1xsWA-4, 2 0 2 }eEpytt},

5. 2 &

BodTE 2y mEdd BAE A4 oFe A4 edel U@ wod 2Ae
slzsh Qe Fest Ao S ste] 59 GF A 7 oW FHAAL A
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2 HA, 3 2o 3 shifttte] AddA= H-A A FF I SF A AAF A
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