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29 1. Schematic diagram of LPCVD reactor: TC the-
rmocouple, VG vacuum gauge, HB heat bath,
CB cold bath, CO control orifice, MFC mass
flow controller, MPF micro particle filter and
ACF activated carbon filter.
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2% 2. Vapor pressures of TEOS, TMB, TMPite and
TMPate.
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3 3. Flow measurement of LPCVD by the pressure
rise of the reaction tube: P1 and P2 are the
vapor pressures of the evaporator and the rea-
ction tube.
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1% 4. Refractive index versus P concentration of
PSG for the wavelength of 0.633 ym, 1.30 um,
and 1.55 ym.
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13 5. Temperture dependence of the deposition rate
of PSG for the TMPite flows of 0, 2, 3, 5, and
8 sccm.
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2% 6. TMPite flow dependence of the deposition rate
of PSG for the temperature from 470C to 700
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2% 7. Pressure dependence of the deposition rate
of TEOS and P-TEOS glass.
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X 1. P concentrations of PSG measured by the me-
thod of refractive index and EDXS.
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2% 8. P concentration versus TMPite flow of PSG

for three deposition temperature of 650, 680
and 710C.
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13 9. Refractive index versus annealing temperature
of doped and undoped PSG.
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717 10. Infrared transmittance spectra of the PSG fi-
Ims: Broken line is for the undoped SiO; and
three solid lines are for the doped SiO, with
different deposition temperatures.
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We made P,05-Si0: films on silicon for integrated optics application by low pressure chemical vapor
deposition using TEOS (tetraethylorthosilicate) and TMPite (trimethylphosphite) and studied the depo-
sition characteristics. The activation energy of the reaction was changed from 54.6 kcal/mole to 39.2
kcal/mole by incorporating the TMPite into the reaction of TEOS. The deposition rate and the P
concentration of films increased in proportion to the flow of TMPite. As the deposition temperature
increased, the deposition rate of the films increased but the P concentration decreased. The fabricated
films showed the increase of refractive index of 0.0019 per 1wt% of P concentration. The nonunifor-
mity of films was * 7% in thickness and * 0.5 wt% in P concentration and we showed this nonunifor-
mity is due to the nonuniform transport of TMPite. The films of more than 10 wt% P concentration
developed phosphoric acid on its surface when exposed to air for long time.



