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Kinetic and Theoretical Study of the Thermal Decomposition of Tetraethoxysilane
(TEOS) in the Gas Phase

Tetsuya Satake, Tetsuji Sorita, Hiroshi Adachi

Mitsubishi Electric Corporation
Advanced Technology R&D Center
1-1, Tsukaguchi Honmachi 8-chome, Amagasaki, Hyogo

The thermal decomposition of tetraethoxysilane (TEOS) in the gas phase was studied analyzing
growth rate profiles in the reaction gas flow direction, and using gas-chromatograph-mass-
spectrometer (GC-MS) and molecular orbital(MO) calculation. The growth rate due to TEOS
which was extracted from the growth rate profiles was analyzed at the various temperatures and
an activation energy for the thermal decomposition of TEOS was obtained to be 42kcal/mol. As
a result of GC-MS experiments and MO calculations, TEOS decomposes into silanol by eliminating

ethylene.
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Fig 1. Thermal CVD-SiO, film fomation mechanism using

TEOS analyzed by MMC method.
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Fig 2. Chromatogram of TEOS thermal decomposition
products.

High-activity Low-activity
" intermediate T intermediate ™
SIOCaHs), _kaT_ i i ko : - ‘
' ' imer
(TE OS) — - Hano E —’: el
;/4@
Silanol —> Trimer
ksT 0 Tyt P
ksH 47
(Sticking probability = 1)

B3, MMC &t & 253 GC-MS S & 12 L D e
SN TEOS 2 JHKkE L72BACVDEIC & %
Si0, B A%

Fig 3. Thermal CVD-SiO, film fomation model suggested
by MMC and GC-MS analysis.
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fig 4 . Analysis of growth rate profile in the gas flow direc-
tion.
(above : coordinate system, below @ concentraition
distribution of source in the gas flow direction)
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Experimental condition

Furnace Temp.[C] 650 | 675 | 700 | 7256 | 750
Gas flow[m/s] 050 | 0.51 | 0.53 | 0.54 | 0.55
D(TEOS in AN[103nP/s] 28 3.1 34
Peclet no.[-] 18 17 16
Total press.[Torr.} 5.0

TEOS partial press.[Torr.] 0.20

Slit height[mm]: 0.125, 0.25, 0.875
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Fig 5. Experimentals. (above:suscepter, below:experimen-

tal conditions)
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Fig 6 . Growth rate profile at 700°C.
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