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Assessment of hazar dous substances and wor kenvironment
for cleanrooms of microelectronic industry

Eun-Kyo Chungt - Hyun-Hee Park* - Jung-Ah Shin' - Jae-Kil Jang?

*Occupational Safety and Health Research Ingtitute, KOSHA, 2Indudtrial Safety Training Indtitute

High-tech microdlectronics indudry is known as one of the
mog chemica-intensve indudtries. In Korea, Microdectronics
industry occupied 38% of export and 16% of working
employees work in microelectronics industry. But, chemical
information and hedlth hazards of high-tech microelectronics
manufacturing are poorly understood because of rapid
development and its penchant for secrecy. We need to
investigate on chemica use and expaosure control.

We Ste-viststo 6 high+tech microglectronics manufacturing
company which have cleanroom work using over 1,000kg
organic solvents (5 semi-conductor chips and its related parts
company, 1 liquid crystd display (LCD)). We reviewed their
data on chemica use and ventilation system, and measured
TVOCs (Total Volatile Organic Compounds) and carbon
dioxide concentration.

All deanroom air passed through hepafiltersto acheive low
particle levels and only 1 cleanroom uses carbon filters to
minimize the organic solvents exposures

In TVOC screening test, Cleanroom for semi-conductor
chips and its related parts company with laminar down flow
system (e.g. class 1~100) showed nondetectable level of
TVOCs concentration , but Cleanroom for liquid crysta display
(LCD) with conventiond flow system (eg. dass 1,000~10,000)
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showed 327 ppm as TVOCs

Acetone concentration in cleanroom for Jg deaning, LC
Injection, Sedling processes were 18.488ppm (n=14), 49.762
ppm (n=15), 8656 ppm (n=14) as aithmetric mean. Acetone
concentration in cleanroom for LCD ingpection process was
40ppm (n=55) as geometric mean, where the range was
7.8~128.7ppm and weskly correlated with ventilation rate
effidency(r=0.44, p<0.05).

To control organic solvents in cleanrooms; chemical and
carbon filters should be ingdled with hepafilters. Even though
their volatile organic compounds concentration was not excead
to occupationd exposure limits, conddering of entrance limited
deanroom environment, long-term period exposure effects and
adverse hedth effects of dleanroom worker need further reseach.

KeyWords:  Cleanroom, Microelectronics, Ventilation
sysem, ACH, Filter, Aceton, Isopropyl Alcohal

Td : 032-510-0803, Fax : 032-518-0864, E-mal : jungek @koshane)
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Table 1. Ventilation type of cleanrooms
Clen Product Process Olass ventlaion Filter type ACH
rooms type
A Crysd growing 10,000 Conventiond Hepa 4550
B Silconwafer Etching 10,000 Conventiond Hepa 4550
C Cleaning, packing 10~1 Down flow Ulpa, carbon 300
D Photomask Mask 1 Down flow Hepa 300
E Semi-conductor Fab 1 Down flow Hepa 250
F Liguid crystd display Ingpection 100 Conventiond Hepa 60
G Solder ball Atomizing 10,000 Conventiond Hepa )
H Semi-conductor film Tapecoding 40,000 Conventiond Hepa 20
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Table 2. Chemical use in cleanrooms
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:I.s:s Process Chemicds
A Crygd growing _
B Etching Hydrogen Huoride, Acetic acid, Nitric acid, Phosphoric acid
C Cleaning, Packing Ethylene diamine, Potassum hydroxide, Cdcium hydroxide,
Hydrogen peroxide, 10 Prophyl Alcohol
D Mask Perchloric acids, Chromic acids, 10 Prophyl Alcohol, Sulfuric acids, Hydrogen peroxide
E Fab 10 Prophyl Alcohol, Phosphoric acid, Sulfuric acids, Hydrogen peraxide, Ethylenr Glycol,
Phogpine, Arsine, Chloride, n-Butyl acetate
F Liquid crysd ol 10 Prophyl Alcohol, Acetone
G Solder ball aomizing Methylenechloride, Acetone
H Tapecoding Methyl Ethyl Ketone, Toluene, Hexane
Table 3. Descriptive statistics on samples with TVOCs and CO: monitored in cleanrooms
. No. of TVOC Conc. (ppm) CO: Conc. (ppm)
Bugnesstype N
cleanrooms AM. Range AM. Range
Electronic products 5 60 78 0~3270 695.3 450~850
Electronic parts 3 36 180 0~3160 6355 447~925
Totd 8 % 12 0~327.0 6754 447~925

# N(Number of samples), AM.(Arithmetic Mean)
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Fig 1. Distribution of personal exposure to TVOCs
and CO: in cleanrooms
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Table 4. Results of aceton and isopropyl alcohol monitored by process in date in cleanroom F

Prooes N Aceton Conc. (ppm) Isopropy! Alcohol Cone. (ppm)
GM. = GSD. Range GM. = GSD. Range
JG deaning 14 1757 = 140 1013~29.18 244+ 132 332154
Liquid crystd Injection 15 4776 £ 1.36 21.93~7191 1987 £ 165 6.56~39.0
Paper bag removing 14 818+ 143 4.34~12.18 372+198 140~11.98
Find packing 55 4006 = 191 780~128.67 229+ 149 042~6.10
Totd 3] 2015220 4.34~128.67 345+ 240 042~39.00

# N(Number of samples), GM.(Geometric Mean), G.S.D.(Geometric Standard Deviation)
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Fig 2. Distribution of personal exposure to aceton and isopropyl alcohol in cleanroom F



AN 2 AL AFRLE BT A R M 1) V.48 &

TR 202 YERRTHShapiro & Wilk test). 12

U AA A 852 /A 1 BIHS woll= gey RS A o] A AE o7 2AMS 21 e g A e 9

8= 21 0. 5 LR THp<0.05). FAllstE e w2 TS Prlsle] EEH 0 ARS

ol:= A Aolehz dalE TRl A Aol st oS3} 74},

FoHE A=Y Aol 7} A4 947 wtel] 7191 Sl o ® AFH 7] TVOCs ™ CO: 1t & == AAAIFAI =

¥l th<Table 5>, AelA 217t 7.8 ppm, 6963 ppome] oL AAH-E A 25 ol 4]
= 717} 180 ppm, 6355 ppm ©| It} SAF k- E o] T3] 53]
HHE 573 Aol A oAl = Y o] A 2 2] 7]skE o
5 W 7|t EEH AR 742} 2015 + 220 ppm, 345 240

Table 5. Results of aceton and isopropyl alcohol monitored by process and difference in time in cleanroom F

Process  Sempling Day N Aceton Conc. (ppm) IPA Conc. (ppm)
AM. SD. CV(%) AM. SD. CV(%)
1 3 200 35 17.3 29 01 23
2 3 236 49 206 32 01 47
JG 3 3 152 15 98 22 01 31
deaning 4 3 109 12 107 16 01 2.7
5 2 24.8 38 154 2.7 02 87
aubtotd 14 185 6.0 3R2 25 06 23
1 3 405 16.1 0.7 144 72 497
2 3 410 31 76 19 08 71
Liquid crystd 3 3 703 25 36 266 30 12
injection 4 3 476 78 165 2.1 50 172
5 3 494 128 259 283 19 422
aubtotd 15 498 141 282 21 95 432
1 3 121 01 10 50 35 703
2 3 14 09 79 72 12 171
Paper bag 3 3 74 03 36 2.7 08 282
removing 4 2 46 03 73 15 01 58
5 3 6.3 02 37 2.7 04 134
Subtotal 14 87 29 337 46 33 711
1 7 64.3 21 66.6 23 05 233
2 9 492 18 449 28 13 455
Findl pecking 3 17 488 18 465 29 08 25.7
4 12 36.2 19 628 21 03 162
5 10 491 21 685 19 09 460
aubtotd 55 481 281 583 25 09 36.0
Totd 9% 385 271 703 58 80 1385

# N(Number of samples), AM.(Arithmetic Mean), S.D.(Standard Deviation), CV(coefficient of variation)
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