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E 2 Oxidized Si wafer $)ol ¥W37}A% SiH3 GeH, & AH£3ld RTCVD(rapid thermal chemi-
cal vapor deposition) ] 2.2 F32% 450~550Col A o3 A Si ,Ge, #2h& F3sigich 239 Sy
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ol3l) dodollM ohAA Si-.GetHE de 5 st = S EAAANE 2HY A, &
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Abstract The poly-Si,-.Ge, thin films were deposited on oxidized Si wafer by RTCVD(rapid thermal
chemical vapor deposition) using SiH. and GeH, at 450~550C.

The variation of Ge mole fraction and the deposition rate of Si—.Ge, thin film were studied as a func-
tion of the deposition temperature and the GeH./SiH, input ratio, and the crystal phase and the surface
roughness were studied by XRD and AFM(atomic force microscopy), respectively. The experimental
results showed that the activation energy for the deposition of poly-Si,-.Ge, was about 32~37 Kcal/mol
and the deposition rate of Si,-.Ge. thin films was increased with increasing the deposition temperature
and the input ratio. From the analysis of composition, it was known that the Ge mole fraction within the
poly—5i,-.Ge, thin film was decreased with decreasing the input ratio and increasing the deposition tem-
perature. As—deposited Si.-- Ge. thin films were polycrystalline over the entire experimental range. But
those were amorphous at the deposition temperature of 450, 475°C and the input ratio of 0.05. By adding
the GeH.,, poly-Si.-.Ge, thin film were deposited at relatively lower deposition temperatures(<5507C)
than those of conventional poly-Si(>600°C). From surface roughness measurement of poly-Si,-.Ge,, it
was found that the surface roughness(R;) increased with increasing the deposition temperature and

input ratio.
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Fig. 1. Deposition rate of Si,-.Ge, thin films and Si as a
funtion of deposition temperature. (deposition tempera-
ture: 450~550°C)
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Fig. 2. Deposition rate of Si,-.Ge, thin films as a
funtion of GeH,/SiH. input ratio. (GeH./SiH. input
ratio: 0.05~0.3)
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Fig. 3. AES spectrum for deposited Si,-.Ge, films.

(GeH./SiH, input ratio: 0.3, deposition temperature:

475¢C)
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Fig. 4. AES depth profile for deposited Si,_ ,Ge, films.
(deposition temperature (a)475°C(b)525C (c)550°C,
GeH,/SiH, input ratio : 0.3)
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Fig. 5. RBS spectra for deposited Si, ..Ge, films.
(deposition temperature (a)475°C{(b)525C (c)550°C,
GeH/SiH, input ratio : 0.3)
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Fig. 6. Ge mole fraction in deposited Si,-.Ge. films vs.
deposition temperature with RBS, XRD and AES anal-
ysis.

(deposition temperature (a)475°C (b)525C (¢)550C,
GeHy/SiH, input ratio & 0.3)
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deposition temperature with GeH,/SiH. input ratio.
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Fig. 8. Ge mole fraction in deposited Si,-.Ge, films vs.
GeH,/SiH, input ratio with deposition temperature.
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Fig. 9. X-ray diffraction patterns of Si-.Ge, films.
(deposition temperature (a)450°C{(b)4757C (¢)550°C,
GeH.,/SiH, input ratio : 0.05~0.3)
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Fig. 11. AFM image of surface morphologies of Si, .,Ge.
films.

(deposition temperature: (a)450°C (b)500°C, GeH,/
SiH, input ratio : 0.3)
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