SR B ASES| K|, M263 M45(2016) ISSN 2384-132X(Print) ISSN 2289-0564(Online) Original Article
Journal of Korean Society of Occupational and Environmental Hygiene, 2016: 26(4): 404-410
https://doi.org/10.15269/JKSOEH.2016.26.4.404

QU HiE R A& ZERX|AE 31512 MSDS HEO| AZM 2M

log1”

o

o
0y
ok
o
=z

d
ﬂ
o
2
b

ol

:

Reliability Analysis of Material Safety Data Sheets(MSDS) for
Photoresist Chemicals used in some Semiconductor Factories

Kyunghwa Lee'? - Seokyong Lee? - Yoonji Choi? - Hanyoung Choi'’

'Department of Health Industry, Eulji University
’SHE-Health of SK hynix Inc., Gyeonggi, Korea

ABSTRACT

Objectives: This study aimed to examine and analyze the material safety data sheet(MSDS) information for photoresist chemicals
used in certain processes in semiconductor plants.

Methods: After collecting MSDS for 178 chemical products currently used in certain processes in semiconductor plants, we
analyzed Sections 2, 3, 11, and 15 of each MSDS with reference to the guidelines for evaluating the reliability of MSDS provided
by the Korea Occupational Safety and Health Agency. In addition, we reviewed the recorded uses and the ratios of trade secrets.
Results and Conclusions: We studied a total of 178 chemical products. An MSDS was available for 176(98.9%) of them and all
adhered to the Globally Harmonized System(GHS) regulations. There were 37 cases of errors in Hazard Identification, pertaining
to 20.8% of all products surveyed. There were 64 cases of errors in the current legal circumstances, pertaining to 36.0% of all
products. There were a total of 407 trade secrets across 52.2% of products. We believe that a government-led education and
certification system needs to be introduced to improve the transfer of MSDS information. The government, chemical
manufacturers and suppliers all need to make an effort to produce reliable MSDS.

Key words: material safety data sheet, MSDS, semiconductor industry, trade secret.
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1787112] MSDS9j+= 3}stE3
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MSDS A& YAt A AR W BOIARG

B EL QG4 e AP S B 3R 7]
Aol Azt FFHEUA FEDHR e

of sk on, 2APEI= Table 13} Zth

178712] MSDS & A ZAMH 7]9;6? MSDS& &
1307]2 °F 73%9°] sdstaon, FgAMt 7|45t
MSDS9] 9= & 153742 <F 86%01] oHDPo}OﬂE}
A ZA} TFAE 2% 7|43 MSDSE & 1057)
2 oF 59%= yetgon, Az - FaAE 2 1A
1A ¢k MSDS+= 2702 9F 1.1%2 AN It
2) Tl - A AE(FAH B AE AA)

MSDS 281 =<l fafid - AR T 2
TFoM= & S7HA] m7IA Be 27A FEEe] &
of Z1of thgt 2AANE SetEAE, AlFEE i
&}o] Table 19] LERU AT

MSDSo| m|7|A © 52 J=54FHI(ATE)
T CMR EZ gdEo=z Z+7F 2170(2.69%)2F 174
0.13%)E AHA| o}oﬂt} 27|1A & o2 ATE 54
(0.64%), FA=A L& 97 571(0.64%), CMR &3

25 37(0.38%), IHEA 27 17(0.13%), A

3ol 27 17(0.13%)& urEMr:}

ATEZ} w714 Abgre] 49 E3tedol sfdaid,
s et FEY ‘21%01]5 ATEZS 714 st

Table 1. Recording of company information for manufacturers and suppliers

Manufacturers N (%) Suppliers N (%) Manufacture & suppliers N (%)
Recorded 130 (73.03) Recorded 153 (85.96) Both recorded 105 (58.99)
Unrecorded 48 (26.97) Unrecorded 25 (14.04) Both unrecorded 2 (1.12)
Total 178 (100) Total 178 (100)
http://www.kiha.kr Journal of Korean Society of Occupational and Environmental Hygiene, 2016: 26(4): 404-410
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Table 2. Erroneous items in MSDS section 2(Hazards identification)

AF9] 107}A] sFelEAe AA = oF 81%

B AAsHe oE tekton, /4 wol st
setede =2 Jé =9F L ofHE obAlE|
O]E(Propylene Glycol Monomethly Ether Acetate,
PGMEA)2 14471 9] A|FollA ARg-8taL 1 em A
oF 39% w9 WS A RO RAH UL
S AR ol AgEls SFREe AZRae
(Cyclohexanone) 2. 2 387l A|&of EZglx|o] glom, oF
10% A= AMSE= Ao2 Yepgtch

2) dAHLEE ERol OE AHE A
% 7807) &4 % CAS NO7} 7|49 3}st=4 37
7N(48.8%)= Alelgt FAuLo] 7" =2 F 407
N2 522%%5 XAeH= Aoz Uelgtow, 37 o
vl HA7LA, XA, GAREALA, 7| el EeE2
o] 7|AEle] 9ot AR} gl AL ) PR & X
S7HAI = FE81o] Table 30f] el it FPHY

3

N of,

o o

Item Quantity
Recorded item Erroneous Item Number of ch(e;n;i;;é; (%) Number of p(ilo:dlu%; (%)
ATE 21 (2.69) 21 (11.80)
Unrecorded
CMR 1 (0.13) 1 (0.56)
Total 22 (2.82) 22 (12.36)
ATE 5 (0.64) 5 (2.81)
Acute toxicity type 5 (0.64) 5 (2.81)
Inaccurately CMR 3 (0.38) 3 (1.69)
Pictogram 1 (0.13) 1 (0.56)
Symbols 1 (0.13) 1 (0.56)
Total 15 (1.92) 15 (8.43)
Table 3. The 10 most used chemicals in the surveyed products
No Chemical CAS no N (%)
1 Propylene glycol monomethyl ether acetate(PGMEA) 108-65-6 144 (38.61)
2 Cyclohexanone 108-94-1 38 (10.19)
3 y-Butyrolactone 96-48-0 37 (9.92)
4 Propylene glycol monomethyl ether 107-98-2 36 (9.65)
5 Ethyl lactate 97-64-3 13 (3.49)
6 Methyl-n-pentyl ketone 110-43-0 9 (241
7 Methyl 2-hydroxyisobutyrate 2110-78-3 9 (241
8 Melamine-formaldehyde resin 68002-20-0 6 (1.61)
9 Methyl beta-methoxy propionate 3852-09-3 6 (1.61)
10 Ethyl lactate 687-47-8 5 (1.34)
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Table 4. Outcome of investigating trade secret types

Type of trade secret

N (%)

English Korean
Trade secrets gong 82 (20.15)
Additives A7HA 76 (18.67)
Resins S A 72 (17.69)
Photoacid generator TAFRARA] 58 (14.25)
Others 7|et 119 (29.24)

Sum 407  (100)
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Table 6. Missing and inaccurate records for legal regulations

Table 5. Ratio of records by relative trade secret content

Record ratio(%) of trade secrets in MSDS N (%)

50%< 1 (0.26)

30%< ~ >50% 5 (1.32)
10%< ~ >30% 112 (29.55)
5%< ~ >10% 81 (21.37)
1%< ~ >5% 159 (41.95)

>1 21 (5.54)

Sum 379 (100)

A(449%)3k, WA FANG] ohdolE sgateta
A o71A FE 1A0.56%) 02 ZAE .

s AR ES § 5571(3090%)0] A gL
o, 2% 5520 52 9 #7} Sof P Wl
ojgt Aot stE AR BF EE ol
212 9522 W9 492 yehith

[l

V.1

MSDSE shstE o] Qg A $I5t HwA
olul, stat2A R Aw] Hiolet & 4 9
THLee et al, 2004; UN2015). MSDS= 3}al=2] o]

o

o=
9 A dieln 2 o el 5L
AT A JRAETS] o= AREHIL
o, MSDS olo] 243 2aAel o A F

N xe
o fo

Number of chemical substances

Number of products

Law Details
N (%) N (%)
Occupational Safety and Regulation not recorded 8 (1.03) 8 (4.49)
Health Act Regulation inaccurately recorded 1 (0.13) 1 (0.56)
Chemicals Control Act Regulation inaccurately recorded 55 (7.05) 55 (30.90)
Sum 64 (8.21) 64 (35.96)

http://www.kiha.kr
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