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ABSTRACT

Objectives: This study aims to create a safer working environment by examining the working environment of
cleanroom cleaning workers through a survey and comparing the differences in perception between workers and
managers.

Methods: The survey was written based on the working environment and the safety and health management
system. In order to improve the quality of the study, we visited the sites in person and conducted an in-depth
interview. SPSS Statistics 26 (IBM, USA) was used to analyze the data.

Results: Based on the survey, differences were found in chemical used, MSDS sharing methods, risk factors
during cleaning work, work environment measurement results, special health examination items, places
considered dangerous, and work.

Conclusions: It is necessary that there be different work environments and risk factors for cleanroom cleaning
workers at respective workplaces. As a result of the survey, there was found to be a difference in perception
between workers and managers, and both workers and managers should try to reduce this difference.

Key words: cleaning worker, cleanroom, electronics industry, working environment, perception difference
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Table 1. Current status and overview of personnel engaged with cleanroom cleaning companies investigated in this study

Qo Number of . Location Number of Number of
cleaning companies direct workers cleaning workers
A-1 2 Gyeonggi—do 200~600
A-2 3 Gyeonggi—do 150~380
A-3 1 Gyeonggi—do 300
B 2 Chungcheongnam—do Over 500 110
C 1 Gyeonggi—do 150
D 2 Gyeonggi—do 140~160
E 1 Gyeonggi—do 50
F 1 Gyeonggi—do Under 50 30~80
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Table 2. Classification of major products and industry by company

Company Industry classification Major products

A-1
A-2 Semiconductor DRAM, SSD, automotive memory consumer storage
A-3

B Display OLED

C Display Cinematic sound OLED, 8K OLED, flexible OLED

D Semiconductor DRAM, NAND, flash memory

E Semiconductor Analog foundary mixed signal foundary, display driver IC
F Clean room Fan filter unit, equipment fan filter unit, air shower
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Table 3. Survey results of comparison between worker and manager in electronic industries (display & semiconductor) related

olryA

[==]

iy

o

to cleanroom cleaning

Survey question Worker(%) Manager(%)
Lower place of cleanroom 356(45.0) 22(33.0)
_ _ Upper place of cleanroom 282(35.0) 33(50.0)
(mﬁlltgigl_enfgsgf:sees) Smock room 77(10.0) 3(4.5)
Clean room storage 54(7.0) 7(11.0)
Etc 22(3.0) 1(1.5)
Total 791(100.0) 66(100.0)
Floor cleaning 6238(60.0) 47(49.0)
Transportation of laundry 183(17.0) 25(26.0)
Usual tasks Cleaning passangways and walls 133(13.0) 10(11.0)
(multiple responses) Transportation of waste 65(6.0) 10(10.0)
Other operations 26(3.0) 3(3.0)
Facility exterior cleaning 13(1.0) 1(1.0)
Total 1048(100.0) 164(100.0)
No 484(69.0) 19(29.0)
Chemical use status Yes 211(30.0) 45(68.0)
No answer 7(1.0) 2(3.0)
Total 702(100.0) 66(100.0)
Paper 578(88.3) 53(80.0)
Etc 32(4.8) 4(6.0)
How MSDS are shared Electronic document 21(3.2) 3(4.0)
No answer 21(3.2) 6(10.0)
Search device 2(0.5) -
Total 654(100.0) 66(100.0)
Musculoskeletal burden work 496(33.7) 42(28.0)
Bump 295(20.0) 35(23.0)
Chemical exposure 223(15.1) 10(7.0)
Haza_rd and ri_sk factors Noise 196(13.3) 23(15.0)
during cleaning work :
(multiple answers) Falling down 146(10.0) 23(15.0)
Caught 88(6.0) 11(7.0)
Fall 24(1.6) 3(2.0)
Etc 50.3) 4(3.0)
Total 1473(100.0) 151(100.0)
. _ No 596(85.00) 38(58.00)
Ocourence of industrl Yes 912,00 235,00
No answer 15(2.00) 5(7.00)
Total 702(100.0) 66(100.0)

2 595l A9 v Pavy geiglon] A aAsky QAR Beikte] A9 wlebgAc 18(33.3%)
o G Aol Aolg B 4 Uk 2EAY  AEE o4 1¥(G3.3%) 13 HY 9 Fi 19
A9 w71% 24 359 GL2%ol 7FS WL A (33.3%)7t FFslkn wEskrk 2EAe B B
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Table 4. Survey results of comparison between worker and manager in display manufacturing industry related to cleanroom

cleaning
Survey question Worker(%) Manager(%)
Lower place of cleanroom 73(59.0) 2(66.7)
_ _ Upper place of cleanroom 38(30.6) 1(33.3)
(il responees) Smock room 54.0 .
Clean room storage 7(5.6) -
Etc 1(0.8) -
Total 124(100.0) 3(100.0)
Smock room 84(32.4) 3(30.0)
_ Upper place of cleanroom 69(26.6) 3(30.0)
(mm\{%lgnisagsizes> Lower place of cleanroom 56(21.6) 2(20.0)
Clean room storage 44(17.0) -
Etc 6(2.4) 2(20.0)
Total 259(100.0) 10(100.0)
Floor cleaning 101(56.7) 3(37.5)
Cleaning passangways and walls 26(14.6) 1(12.5)
Usual tasks Transportation of laundry 25(14.0) 2(25.0)
(multiple responses) Transportation of waste 19(10.7) 2(25.0)
Other operations 4(2.3) -
Facility exterior cleaning 3(1.7) -
Total 178(100.0) 8(100.0)
Transportation of waste 35(31.2) -
Floor cleaning 27(24.1) 1(33.4)
High-risk tasks Transportation of laundry 17(15.2) 1(33.3)
(multiple responses) Facility exterior cleaning 16(14.3) 1(33.3)
Cleaning passangways and walls 16(14.3) -
Other operations 1(0.9) -
Total 112(100.0) 3(100.0)
No 98(82.4) 3(100.0)
Chemical use status Yes 19(16.0)
No answer 2(1.6) -
Total 119(100.0) 3(100.0)
- No 80(67.2) 2(66.7)
Orsere o st 761 :
No answer 2(1.7) 1(33.3)
Total 119(100.0) 3(100.0)

T BB AL AL QX YRR dsigiont 2E
At 3 198(16%)> AR8otal
AR WA ojRolN ZEASL BeR BT Qo]
, ol9J9] FEoAE HITH u deRte] 49 AubEolatal golith fEAdo] =
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Table 5. Survey results of comparison between worker and manager in semiconductor manufacturing industry related to
cleanroom cleaning

Survey question Worker(%) Manager(%)
Lower place of cleanroom 277(42.1) 21(35.0)
_ _ Upper place of cleanroom 243(36.9) 30(50.0)
(mt'II’[gigl:flgsg:;asses) Smock room 71(10.8) 2(3.3)
Clean room storage 46(7.0) 6(10.0)
Etc 21(3.2) 101.7)
Total 658(100.0) 60(100.0)
Upper place of cleanroom 324(33.0) 42(30.2)
_ Smock room 303(30.8) 45(32.4)
(mm\{%lgnisagsizes> Lower place of cleanroom 200(20.3) 27(19.4)
Clean room storage 146(14.8) 22(15.8)
Etc 11(1.1) 3(2.2)
Total 984(100.0) 139(100.0)
Floor cleaning 527(61.1) 11(22.4)
Transportation of laundry 158(18.3) 12(24.5)
Usual tasks Cleaning passangways and walls 105(12.2) 4(8.2)
(multiple responses) Transportation of waste 40(4.6) 16(32.7)
Other operations 22(2.6) 3(6.1)
Facility exterior cleaning 10(1.2) 3(6.1)
Total 862(100.0) 49(100.0)
Transportation of waste 186(30.2) 16(32 7)
Floor cleaning 180(29.2) 11(22.4)
High-risk work tasks Transportation of laundry 99(16.0) 12(24.5)
(multiple responses) Facility exterior cleaning 85(13.8) 3(6.1)
Cleaning passangways and walls 44(7.1) 4(8.2)
Other operations 23(3.7) 3(6.1)
Total 617(100.0) 49(100.0)
No 383(66.6) 55(96.5)
Chemical use status Yes 187(32.5) -
No answer 5(0.9) 2(3.5)
Total 575(100.0) 57(100.0)
- No 501(87.1) 52(91.2)
Orsere o st 400 —
No answer 20(3.5) 5(8.8)
Total 575(100.0) 57(100.0)
= SHE AEE ST FE a¥cks Ad B 20 "oy 2E2A F 187%8(32.5%) ARES

& 2RAY A% vHANT gaigon BeAE T Ao BolEch Al Adde B einely
HE dolet gelsleh Aidskh Adse Ao Sude wad wE gRckke deol omge

L F 0§ BE VIR ol g A0z 4 vl ol2je] FRoIML vt A0 Pug @ 5
St agAe Be R SRR A8 94 A
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Table 6. T-test of comparison between worker and manager in semiconductor manufacturing industry related to cleanroom

cleaning
Survey question Dependerlllt variable )
Worker 427
Use tools such as carts Manager 47
Call an expert Worker 72
P Manager 5
Waste transportation Manual work Worker 31 3.844(0.000)™
method Manager 2
Worker 18
Fie Manager 1
No answer Worker 1
Manager 0
Worker 273 "
Paper Manager 20 2.221(0.029)
Worker 8 .
How work environment Etc Manager 1 2.158(0.034)
measurement results
. Worker 49 .
are shared Electronic document 2.167(0.033)
Manager 4
Communicate mformatlon directly Worker 179 2.181(0.032)
at meetings Manager 13
Worker 102
Paper Manager 13 6.330(0.000)
, Etc Worker 6 6.353(0.000)
How factory equipment Manager 2
h hared
changes are share Electronic document Worker 138 6.325(0.000)
Manager 17
Communicate |nformat|on directly Worker 261 6.473(0.000)"™
at meetings Manager 18
) Worker 193
Chemicals Manager 17
Eic Worker 144
Manager 2
Special medical No answer Worker 108 -2.492(0.016)"
examination category Manager 3
. Worker 86
Night work Manager 16
. Worker 10
Noise
Manager -
Provide information to workers Worker 119
through managers Manager 15
How to provide information Provide information to workers Worker 330
W v ;
th h hospital
on special medical rougn nospriais l\\/l/\a/nal?er él, 6.896(0.000)
examination No answer orer
Manager 3
Etc Worker 44
Manager -

*X.05, **(.01, ***{.001

Journal of Korean Society of Occupational and Environmental Hygiene, 2023: 33(4): 427-438 www.kiha.kr



434 99 - YT - 471 - iy

ol

T (<0.001)2 7€z SAXLE FolsH Yet & FEoRE ZEAY JdsEUH, sfeEd AR

Q.

st R AlgAel Ale) WA olR qlgic
5. CIAZ20] AlQint YT H| Aigio] 22X} Hla 6. IAZ#0| Algiut Y H| Allo| 22A} S B
AEZRA BI= Table 73 Zoh gAEH o] AHY T-test Zut
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Table 7. Comparison of cleanroom cleaning workers between display and semiconductor manufacturing industry
Survey question Display (%) Semiconductor (%)
Lower place of cleanroom 277(42.1) 73(59.0)
_ ' Upper place of cleanroom 243(36.9) 38(30.6)
(mtillﬁglja rlflgsggia;%) Clean room storage 46(7.0) 7(5.6)
Smock room 71(10.8) 5(4.0)
Etc 21(3.2) 1(0.8)
Total 658(100.0) 124(100.0)
Smock room 303(30.8) 84(32.4)
_ Upper place of cleanroom 324(33.0) 69(26.6)
(mL\J/I\t/iC;)rII;mr%saprgizes) Lower place of cleanroom 200(20.3) 56(21.6)
Clean room storage 146(14.8) 44(17.0)
Etc 11(1.1) 6(2.4)
Total 984(100.0) 259(100.0)
Floor cleaning 527(61.1) 101(56.7)
Cleaning passangways and walls 105(12.2) 26(14.6)
Usual tasks Transportation of laundry 158(18.3) 25(14.0)
(multiple responses) Transportation of waste 40(4.6) 19(10.7)
Other operations 22(2.6) 4(2.3)
Facility exterior cleaning 10(1.2) 3(1.7)
Total 862(100.0) 178(100.0)
Transportation of waste 186(30.2) 35(31.2)
Floor cleaning 180(29.2) 27(24.1)
High-risk tasks Transportation of laundry 99(16.0) 17(15.2)
(multiple responses) Facility exterior cleaning 85(13.9) 16(14.3)
Cleaning passangways and walls 44(7.1) 16(14.3)
Other operations 23(3.7) 1(0.9)
Total 617(100.0) 112(100.0)
No 383(66.6) 98(82.4)
Chemical use status Yes 187(32.5) 19(16.0)
No answer 5(0.9) 2(1.6)
Total 575(100.0) 119(100.0)
o No 501(87.1) 80(67.2)
Orzere o st 400 761
No answer 20(3.5) 2(1.7)
Total 575(100.0) 119(100.0)
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Table 8. T-test of cleanroom cleaning workers between display and semiconductor manufacturing industry

Dependent variable

Survey question N t(o)
Display 35
Strongly yes Semiconductor 186
Display 27
c ot ves Semiconductor 180
ommunication .
between workers and Normal S D|sp|§y ; ;; -2.831(0.035)"
managers emiconductor
No Display 16
Semiconductor 85
Display 16
Absolutely no Semiconductor 44
! Display 35 _ .
Transportation of waste Semiconductor 186 2.755(0.038)
. Display 27 ~ .
Floor cleaning Sermiconductor 180 2.728(0.040)
. Display 17 ~ .
High-risk tasks Transportation of laundry Sermiconductor 9 2.751(0.038)
(multiple responses) o . . Display 16 *
Facility exterior cleaning Semiconductor 85 2.758(0.038)
Cleaning passangways and Display 16 ~ .
walls Semiconductor 44 2.789(0.036)
. Display 23 ~ .
Other operations Sermiconductor ] 2.831(0.035)
Display 91
Paper Semiconductor 485
Display 12
Fte Semiconductor 20
How MSDS are shared No answer DlSplay 9 -4.415(0.008)"
Semiconductor 6
. Display 6
Electronic document Sermiconductor 15
Use the search device D|sp|ay !
Semiconductor 1
Provide information to Display 53
workers through managers Semiconductor 119
How information on Provide information to Display 34
special medical workers through hospitals Semigonductor 330 ~2.464(0.046)
examinations is No answer Display 17
provided Semiconductor 64
Display 9
Ftc Semiconductor 44

*X.05, **0{.01, **.001

gEomt e} Peixte] 4%, QHARA Zuid
A B o] e el MSDS ZME, Bz
QY B 5ol Ao, t=-2.831, p=0.03522
oz (<0.00)€ 7lEos EAHo folaiA

Eht.
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Table 9. Comparison of cleanroom cleaning managers between display and semiconductor manufacturing industry

Survey question

Display (%)

Semiconductor (%)

Lower place of cleanroom 2(66.7) 21(35)
o Upper place of cleanroom 1(33.3) 30(50)
(mljlltgigl_e rlflgsggiasses) Clean room storage - 6(10)
Smock room - 2(3.3)
Etc - 101.7)
Total 3(100.0) 60(100.0)
Smock room 3(30.0) 45(32.4)
_ Upper place of cleanroom 3(30.0) 42(30.2)
(mL\J/I\‘?prlkem?esaprggzes) Lower place of cleanroom 2(20.0) 27(19.4)
Clean room storage - 22(15.8)
Etc 2(20.0) 3(2.2)
Total 10(100.0) 139(100.0)
Floor cleaning 3(37.5) 11(22.4)
Cleaning passangways and walls 1(12.5) 4(8.2)
Usual tasks Transportation of laundry 2(25.0) 12(24.5)
(multiple responses) Transportation of waste 2(25.0) 16(32.7)
Other operations - 3(6.1)
Facility exterior cleaning - 3(6.1)
Total 8(100.0) 49(100.0)
Facility exterior cleaning 1(33.4) 16(32.7)
Floor cleaning 1(33.3) 11(22.4)
High-risk tasks Transportation of laundry 1(33.3) 12(24.5)
(multiple responses) Transportation of waste - 3(6.1)
Cleaning passangways and walls - 4(8.2)
Other operations - 3(6.1)
Total 3(100.0) 49(100.0)
No 3(100.0) 55(96.5)
Chemical use status Yes - -
No answer - 2(3.5)
Total 3(100.0) 57(100.0)
No 2(66.7) 52(91.2)
Occqrrence of indusf[rial Yes N -
accident at work site
No answer 1(33.3) 5(8.8)
Total 3(100.0) 57(100.0)
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