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Abstract - In general, when manufacturing a semiconductor, a number of hazardous and
dangerous substances such as flammability, toxic, and corrosiveness are used. In particular,
semiconductors are manufactured using specialty gas in processes such as CVD and etching.
The specialty gas is filled in a container in the state of compressed or liquefied gas, and a
gas cylinder cabinet is used as a facility for supplying this specialty gas to the semiconductor
manufacturing process. When a accident occurs in the gas supply system, gas is released
through a pressure release device installed in the gas cylinder to secure the safety of the supply
system. In this case, the gas released inside the gas cabinet, there is a risk of leaking to the
outside. After that, by analyzing the gas flow in the gas cabinet, it is intended to identify the
risk associated with leak and to provide measures to prevent accidents.
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Table 1. Major properties of specialty gases

. .. Dichloro- | Chlorine
Silane Disilane . . .
silane trifluoride
Molecular SIH4 SizHﬁ Sizchlg Cle
Gas Flammable | Flammable | Flammable Toxic
properties Toxic Toxic Toxic Corrosive
Cylinder - 47L 47L 4L
Capacity
Initial 310 kPa | 124 kPa | 172 kPa
pressure (45 Psig) | (18 Psig) | (25 Psig)
CAS No. | 7803-62-5 | 1590-87-0 | 4109-96-0 | 7790-91-2
Explosion | )\ o6 | 04~100 | 4.1~09 ;
limit (%)
TWA TWA TWA STEL-C
Exposure
5 ppm 5 ppm 1 ppm 0.1 ppm
F 4 4 4 0
NFPA | R 2 2 2 3
H 1 1 4 4
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‘ Carrying in gas cylinders ‘
v

‘ Storage of gas cylinders (gas cylinder storage) ‘
Vv

‘ Replacement of gas cylinder (gas supply facility) ‘
Vv

‘ Waste gas recovery and treatment ‘

v

‘ Disposal and recovery of used gas cylinders ‘

Fig. 1. Procedure for the use of specialty gases.
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Fig. 2. Chemical compatibility chart.
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Table 2. Major properties of disilane

Gas Cylinder Initial Explosion
Molecular . .
properties Cap. pressure limit (%)
. Flammable 310 kPa
Si2H6 Toxic 47 L @5 Psig) 0.4~100

Table 3. Flow analysis evaluation conditions

Catagory Specipications Remark
Gas cabinet 796 jmlng(;) Slffnm Real size
e | o sy S
Leak speed 224.972 mys Leak 15;22 ;42])2 mm,
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Fig. 4. Gas Cabinet Modeling.
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Fig. 5. Modeling Base Data.

Fig. 6. Gas Cabinet Meshing Method.
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Fig. 7. Flow inside the gas cabinet.

Table 4. Concentration inside the gas cabinet

Position

Z = m) 0.49 0.39 0.29 0.19 0.09

Maximum

. 4029 | 42.54 | 100.0 | 4531 | 4141
concentration (%)

Average

. 31.38 | 30.62 | 31.80 | 28.40 | 27.86
concentration (%)
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Fig. 8. Air flow in the grill area.
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Fig. 9. Distribution of concentration inside.
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