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Abstract - In diffusion process exhaust line during semiconductor manufacturing process, In order to im-
prove the transportation efficiency in the piping by removing“The reaction by-product, ZrO, and The un-
reacted material, TEMAZ, TMA, Os, etc”and “Powder being deposited”, the piping temperature was raised to
80C or more by using the heater jacket, and the bellows at the rear end of the vacuum pump ruptured. So con-
ducted a case study and try to prevent the similar accidents from occurring through case studies. The causes of
the accident were analyzed as follows: the inflow of outside air due to the generation of a gap on the suction side
of the vacuum pump and heating the pipe with the heater jacket resulted in the overpressure in the pipe due to
the volumetric expansion of the gas generated by decomposition of the unreacted TEMAZ, It can be assumed
that the most vulnerable bellows of the piping has been ruptured. In order to prevent such accidents, This study
is aimed to identify the cause of pipeline rupture accident and to establish safety measures for the prevention
of similar accidents by evaluating physical hazards of TEMAZ, which is assumed to be the cause of pipe rup-
ture accident.
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Fig. 1. Number of Incidents caused by Incident
location in Semiconductor Manufacturing
Process.

Table 1. Current State of Electronic Product Ma-
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Table 2. Current State of Incident in Electric or
vork | 605848 | 465647 | 8963 | 17617 | 113621 Semiconductor Devices Manufacturing
°r Category | 2016 | 2015 | 2014 | 2013 2012
No. (100%) | (76.8%) (1.6%) 2.9%) (18.7%)
Workplace | 715 | 10,888 | 10901 | 10960 | 10,522
. 463 360 9 18 76 No.
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No. (100%) | (77.8%) (3.9%) 4.2%) (16.4%) worker No. | 465,647 | 465,079 | 441,421 | 429,661 | 442,111
14 11 0 0 3 Disaster No. 360 401 469 573 587
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Table 3. Current State of Incident Pattern in Electric or Semiconductor Devices Manufacturing

Fig. 2. Current State Share of Incident Pattern in
Electric or Semiconductor Devices Manu-
facturing.
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Occurrence type Share 5 years total 2016 2015 2014 2013 2012
Total 100.0 2,390 360 401 469 573 587
Crushing 30.7 733 102 114 145 174 198
Tripping 12.9 308 52 53 64 78 61
Sports events etc 9.9 236 34 43 30 74 55
Occupational Disease 9.8 234 29 36 58 48 63
Cut- Stab 6.1 146 20 28 18 35 45
Collision 6.0 143 20 36 26 30 31
Fit to an object 54 129 19 17 20 37 36
Fall accident 4.4 104 26 14 27 17 20
Inversion 35 83 11 8 25 18 21
Unreasonable behavior 35 83 7 15 20 21 20
Chemical Leaks 1.6 38 5 5 10 6 12
Abnormal temp. contact 15 36 6 11 5 6 8
Electric shock 0.5 11 4 1 1 3 2
Fire 0.3 7 1 3 0 2 1
Explosion-Rupture 0.2 5 0 1 1 1
Etc 39 94 24 16 18 23 13
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Fig. 3. Primary Scrubber(Left) and Incident Va-
cuum Pump(Right).
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Fig. 5. Molecular Structure of TEMAZ.

Table 4. Specifications for Expansion Joint
(bellows)

Equipment name Diameter Allowable pressure

Expansion joints 30 mm 3.92 Mpa

(Bellows) (Hydraulic test result)

Table 5. Temperature Range of Heater Jacket

Process set temp. Interlock Temp. Max. Temp.

180C 200C 260C

Table 6. Physical and Chemical Properties of
TEMAZ
CAS. No Physical Fla.sh Igm.uon ExPlo?wn
state point point limit
175923- Liquid 10 C No data No data
04-3
Decomp- o .

.. Boiling Vapor Specific | Molecular
osition oint ressure avit] Weight
temp. p pres gravity gl

1.0 torr 323.6
No data 81 C at 76 C 1.049 gfmol
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Fig. 6. Molecular Structure of ethylmethylamine.
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Fig. 7. Accelerating Rate Calorimeter.
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Fig. 8. Temperature and pressure changes of
TEMAZ by elapsed time in air atmos-
phere.
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Fig. 9. Pressure change by the temperature
change of TEMAZ in Nitrogen atmos-
phere.
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