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Abstract — Due to the prolonged impact of COVID-19, the demand for Information Technology (IT) products is
increasing, and their production facilities are expanded. Consequently, the use of harmful and dangerous chemicals
are increased, the risk of fire(s) and explosion(s) is also elevated. In order to mitigate these risks, the government sets
standards, such as KS C IEC 60079-10-1, and manages explosion-prone hazardous facilities where flammable
substances are manufactured, used, and handled. However, using the standards of KS, it is difficult to predict the
actual possibility of an explosion in a facility, because ventilation (an important factor) is not considered when setting
up a hazardous work environment. In this study, the SEMI S6, Tracer Gas Test was applied to the chemical vapor
deposition (CVD) facility, a major part of the display industry, to evaluate ventilation performance and to confirm the
possibility of creating a less explosive environment. Based on the results, it was confirmed that the ventilation
performance in the assumed scenarios met the standards stipulated in SEMI S6, along with supporting the possibility
of creating a less explosive working condition. Therefore, it is recommended to use the prediction tool using
engineering techniques, as well as KS standards, in such hazardous environments to prevent accidents and/or reduce
economic burden following accidents.
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2. Method

2-1. Literature Review
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Table 1. SEMI guidelines

ZRISFATHS]

Noh= HFE=A| 9} FPD(Flat Panel Display) AF19] 3742 o ot

H Ao Tk x A vlelS AESIS ou;] FAB &= E
st «du]e] gl b 7]E o] A F o)1 FE3stA -y Elof
skaL, 78491 54738 aefsto] F A A4 el ot

weto] Z g atriar skSiTH9).

UF Ao A= PHAST (Process Hazard Analysis Software
Tool) F=+= CFD (Computational Fluid Dynamics)2} -2 & 8H4
718 AREste] FAERPEA] S AAFSFATH10]. Kime HFE
iﬂ 2F1S o)A = SEMI F15 9 SEMI 86 F&& 7]5=°] wa}

¢ TATIAE AHEBE] TestE 3H31.0.™, AlEA 7 LELY] 1.62
Vol% FErlo] EAjste] shA|, F A Ths o) A& Elst
SATH11].

wEba] o] Aol AATelA 285 W) ohEA e
Al Az o] P71 T8k SEMI S6 7he| =ekele
835t ASAAE 318l CVD T olA AMESkaL Sl 38t
SRSt o ® A Askdo] d ¢ Qs v IEE

A17gste] CvD B9 sk Bl i 7hsds gkl

of -3k ey

2-2. SEMI S6 Guidelines
SEMI (Semiconductor Equipment and Materials International)s=
1970, A2 338 A A REeA] g, A g Ak gl T g o] Ak
thatshs Al F4e] =Al d2lolti{13]. o] Hal= ikeA 9 v
’\Eﬂﬂol 2ol ARgEl= 71AAdulel ehigt A S Al sk o=
ko] 4k b o] 7IMkS 233t} SEMI S6 qH 7ho] =2t
Lowt HE=A) AR (SEM)S] 7171 @7 ef] st kg
571% 9 Ay 712 93 AS Sk Qluh[14].
SEMI S6el41 717d38kaL Q1= 218 W 91= vharat 2t
- 87] A 2Ele] AAsr] 919k w71 E EReE FAB AH]
- B, gH] B Ul sk 99 ] B o R HAH=
w717
s W B NES TR AREAL B O FEAA A
B3 2E Al 485, HF FRAZL AR AT

- FAB 0] FHAVE 8] A8 A0S FEAQ Y5 715
WA AAE 5 Q=S Fa ) AEe) ) 9218 ol ES
_CH?S‘]—

- SEMI S6 714 % Q181984 ik atelsto] 413 1l %7k
SEMI S6°] 2.2 34§ shsheo] Hote] 347

9% u) w7 522 BrhsHe Jolek, A4 283k 9

PhE AR A AHgRHE 2 ABEHEE of= R An

NS F2(HYE B hAF A AelA 9] s

Series No. Guidelines

SEMI S1 Safety Guideline for Equipment Safety Labels

SEMI S2 Environmental, Health, and Safety Guideline for Semiconductor Manufacturing Equipment

SEMI S6 Safety Guideline for Exhaust Ventilation of Semiconductor Manufacturing Equipment

SEMI S8 Safety Guideline for Ergonomics Engineering of Semiconductor Manufacturing Equipment

SEMI S10 Safety Guideline for Risk Assessment and Risk Evaluation Process

SEMI S14 Safety Guidelines for Fire Risk Assessment and Mitigation for Semiconductor Manufacturing Equipment

Ref. https://www.semi.org/en/about-semi-membership/about-semi
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Fig. 1. Test method.
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3. Application
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Table 2. Specification of chemical and enclosure

Specification Equipment CVD Process Equipment
Representative Chemical SiH, H,
State Vapor Vapor
Low Explosion Limit (LEL, Vol %) 1.4 4.0
Vapor Density (as compared to air) Heavy Light
Size of Enclosure (m?) 0.245
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N, MFC, N, PT Sensor, N,O MFC, H, PT Sensor Connector,

Table 3. Release location

Category Chemical Location
Test 1 SiH, In front of the PRV
Test 2 H, In front of the PRV
Test 3 SiH, Behind the MFC
Test 4 H, Behind the MFC
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Table 4. Duct specification ARG e sl =4o] ofun], A A4s) o= ats ARE-
Specification nput shel Bg FhaE AR 5 93, n]Eo] 2o} B 1F
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5. Conclusion and Suggestions

Table 5. Tracer gas concentration _ Lo _ _ - o e
e ST — Sp-Zkg oal] 151] Q1aky BAE AZA- AT
Tracer Gas Conc. (%) I, 5N, 95 H, 2/AT 98 371X KS C IEC 60079-10-1 : 2017¢] wpe} HAS A4S

Table 6. Experiment 1 result

Ignition Source Location Maximum H, Con. (ppm) ERC (ppm) % of LEL
H, PT Sensor 5 250 1.79
H, MFC 0 (Not Detected) 0.0 0.0
N, MFC 10 500 3.57
N, PT Sensor 0 (Not Detected) 0.0 0.0
N,O MFC 0 (Not Detected) 0.0 0.0
H, PT Sensor Connector 30 1,500 10.71
Control Panel 0 (Not Detected) 0.0 0.0
N, PT Sensor Connector 0 (Not Detected) 0.0 0.0

Table 7. Experiment 2 result

Ignition Source Location Maximum H, Con. (ppm) ERC (ppm) % of LEL
H, PT Sensor 65 1,300 3.25
H, MFC 5 100 0.25
N, MFC 10 200 0.50
N, PT Sensor 0 (Not Detected) 0.0 0.0
N,O MFC 0 (Not Detected) 0.0 0.0
H, PT Sensor Connector 220 4,400 11.0
Control Panel 5 100 0.25
N, PT Sensor Connector 25 500 1.25
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Table 8. Experiment 3 result
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Ignition Source Location Maximum H, Con. (ppm) ERC (ppm) % of LEL
H, PT Sensor 250 1.79
H, MFC 0 (Not Detected) 0.0 0.0
N, MFC 250 1.79
N, PT Sensor 0 (Not Detected) 0.0 0.0
N,O MFC 0 (Not Detected) 0.0 0.0
H, PT Sensor Connector 500 3.57
Control Panel 0 (Not Detected) 0.0 0.0
N, PT Sensor Connector 0 (Not Detected) 0.0 0.0
Table 9. Experiment 4 result
Ignition Source Location Maximum H, Con. (ppm) ERC (ppm) % of LEL
H, PT Sensor 155 3,100 7.75
H, MFC 0 (Not Detected) 0.0 0.0
N, MFC 0 (Not Detected) 0.0 0.0
N, PT Sensor 0 (Not Detected) 0.0 0.0
N,O MFC 0 (Not Detected) 0.0 0.0
H, PT Sensor Connector 115 2,300 5.75
Control Panel 0 (Not Detected) 0.0 0.0
N, PT Sensor Connector 300 0.75
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