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ABSTRACT

Objectives: It is difficult to identify exposure factors in the semiconductor industry due to low exposure levels to hazardous
substances and because various processes take place in fabrication (FAB). Furthermore, a single worker often experiences a
variety of job histories, so it is difficult to classify similar exposure groups (SEG) in the semiconductor industry. Therefore, we
intend to develop a new exposure index, the period of working in FAB, that is applicable to the semiconductor industry.

Methods: First, in specifying the classification of jobs, we clearly distinguished whether they were FAB workers or non-FAB
workers. We checked FAB working hours per week through questionnaires administered to FAB workers. We derived an
exposure index called FAB-Year that can represent the period of working in FAB. FAB-Year is an index that can quantitatively
indicate the period of working in FAB, and one FAB-Year is defined as working in FAB for 40 hours per week for one year.
Results: A total of 8,453 persons were surveyed, and male engineers and female operators occupied 90% of the total. The average
total years of service of the subjects was 9.7 years, and the average FAB-Year value was 6.8. This means that the FAB-working
ratio occupies 70% of total years of service. The average FAB-Year value for female operators was 8.4, for male facility engineers
it was 7.7, and for male process engineers it was 3.5. A FAB-Year standardization value according to personal information
(gender, job group, entry year, retirement year) for the survey subjects can be calculated, and standardized estimation values can
be applied to workers who are not participating in the survey, such as retirees and workers on a leave of absence (LOA).
Conclusions: This study suggests an alternative method for overcoming the limitations on epidemiological study of the
semiconductor industry where it is difficult to classify exposure groups by developing a new exposure index called FAB-Year.
Since FAB-Year is a quantitative index, we expect that various approaches will be possible in future epidemiological studies.
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Table 1. Distribution of subjects by gender and job group

Group E’ F' p! G'  Others'  Total
Total 1,859 3,468 2993 126 7 8,453
Male 1,548 3,264 224 83 7 5,126
Female 311 204 2,769 43 0 3,327

* process engineer, T facility engineer, ¥ operator, § general
office worker, | soft-ware engineer and part-time employee

Table 2. Distribution of subjects by gender and years of service

years of service(yr)

0~4 5~9 10~14 15~19 20~24 25~

Total 1,770 2,785 2,108 1,014 619 157
Male 1,252 1,603 1,126 529 469 147
Female 518 1,182 982 485 150 10

2. FAB-Year A& Z 1}

24 A AA S B 24 97401 3
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Z} 0.82, 0.76, 0.430| 1 tH(Table 3).
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Table 3. FAB-Year and working ratio in FAB by gender and job

group
. Se}r,s?sz ?;r) FAB-Year Workullii ]r;mo in
(FAB-Year +

Mean S.D. Mean S.D. years of service)
Total 8,453 9.7 6.1 6.8 49 0.70
Male 5,126 9.5 6.6 6.1 438 0.64
E group 1,548 82 5.9 35 34 0.43
F group 3,264 10.1 6.6 77 4.8 0.76
Others” 314 103 83 23 32 0.22
Female 3,327 10.0 52 79 49 0.79
P group 2,769 109 4.9 89 45 0.82
Others’ 558 54 4.1 3.1 35 0.58

* male workers who were not classified into job group E and F.
+ female workers who were not classified into job group P

FAB-Year by years of service
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Figure 1. FAB-Year by years of service
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Table 4. FAB-Year standardization value

(a) FAB-Year standardization value of male job group E

Hipas
2015 2014 2013 2012 2011 2010 2009 2008 2007 2006 2005 2004 2003 2002 2001 2000
AL
1998 78 71 16 15 14 1.2 69 66 63 60 55 50 43 37 30 23
1999 75 74 72 70 68 66 63 60 56 52 48 43 36 29 22 14
2000 85 83 82 80 77 74 70 66 61 55 48 40 32 24 15 08
2001 55 54 53 52 51 50 48 45 41 36 31 25 18 13 06
2002 61 61 61 60 60 58 55 49 43 36 28 20 12 0.7
2003 61 60 59 57 54 50 46 40 34 27 20 12 08
2004 70 69 67 64 60 54 48 40 32 24 15 08
2005 52 51 50 48 45 40 34 28 20 13 08
2006 57 56 53 49 44 39 32 24 15 09
2007 43 41 38 34 31 26 20 13 07
2008 37 36 33 29 25 19 13 07
2009 28 27 25 22 18 13 0.7
2010 25 24 21 17 12 0.7
2011 20 19 16 12 07
2012 16 14 10 06
2013 14 10 06
2014 0.9 0.5
2015 0.3

(b) FAB-Year

standardization value of male job group F

HApdx
2015 2014 2013 2012 2011 2010 2009 2008 2007 2006 2005 2004 2003 2002 2001 2000
AAIE
1998 125 120 115 10.9 10.2 9.9 9.2 84 7.6 68 59 50 41 3.2 24 21
1999 119 114 109 103 97 91 84 79 71 63 55 46 37 28 22 L6
2000 124 119 113 106 99 91 83 75 67 58 50 41 33 25 17 09
2001 127 120 112 103 93 84 74 64 55 45 36 28 21 16 10
2002 124 120 112 104 95 86 7.6 67 58 48 38 28 18 10
2003 113 107 99 91 82 74 64 55 45 36 27 18 10
2004 109 102 95 86 7.7 68 58 48 39 29 19 10
2005 96 89 81 73 65 56 47 37 27 17 10
2006 90 82 74 66 57 47 38 28 19 10
2007 76 69 62 54 45 36 27 18 0.9
2008 64 59 51 43 35 27 17 10
2009 66 57 48 38 28 17 0.9
2010 52 44 35 26 17 09
2011 45 37 28 18 1.0
2012 34 26 17 09
2013 24 16 09
2014 16 0.9
2015 1.0

(c) FAB-Year

standardization value of female job group P

HApdx
2015 2014 2013 2012 2011 2010 2009 2008 2007 2006 2005 2004 2003 2002 2001 2000
AL
1998 = - - - - = - - - - - - - - - -
1999 145 141 134 127 119 113 105 96 87 7.7 67 58 49 39 29 19
2000 13.9 133 126 119 111 10.2 94 84 75 66 57 48 38 29 19 10
2001 13.4 125 117 10.8 101 93 84 74 65 55 48 38 28 19 0.9
2002 121 118 11.0 103 95 86 7.7 67 58 48 39 29 19 10
2003 1.2 105 99 91 83 75 66 57 47 38 28 19 10
2004 103 98 91 83 74 65 56 47 38 28 19 10
2005 96 90 83 75 67 57 48 38 29 19 10
2006 82 77 70 63 55 46 37 27 18 09
2007 75 70 63 55 47 38 28 19 09
2008 7.0 63 55 47 38 29 19 10
2009 61 54 45 36 27 18 09
2010 47 41 33 25 17 09
2011 42 34 26 17 09
2012 34 28 19 10
2013 - -
2014 0.8 0.6
2015 0.6
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