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Solid Phase Crystallizations of Sputtered and Chemical Vapor Deposited
Amorphous Hydrogenated Silicon (a-Si:H) Thin Film
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Abstract

Behavior of solid phase crystallizations (SPC) of RF sputtered and LPCVD amorphous
hydrogenated silicon film were investigated. LPCVD films showed the higher degree of crystallinity
and larger grain size than sputtered films. The applicable degree of crystallinity was also obtained
from sputtered films. The deposition method of amorphous silicon film influenced the behavior of
post annealing SPC. Observed degree of crystallinity of sputtered films strongly depended on the
partial pressure of hydrogen in deposition. The higher deposition temperature of sputtering provided
the better crystallinity after SPC. Due to the high degree of poly-crystallinity, the retardation of
larger grain growth was observed on sputtering film.
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Table 1.
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Sputtering deposition conditions

RF Power
Depo. Pressure 5 - 8 mTorr
Depo. Temperature 200, 350, 485, 600 C
r © H» Flow Ratio 2:1,1:2 1:3
Thickness 3000 A
Substrate Si-wafer, Corning7059
Heating Element halogen lamp

300 W

E 2 Ag#Eid A= sF=zd
Table 2. Low pressure chemical vapor deposition

conditions

Source Gas diluted disilane(Si;Hg)
Depo. Pressure 025 Torr
Depo. Temperature 485 C

Thickness 3000 A

Substrate Si-wafer, Corning 7059

Reactor horizontal
Heating Element induction heating
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Fig. 1. X-ray diffraction patterns of as-deposited
and post~annealed silicon film samples
(a) amorphous sputtering sample (b)
poly-crystalline sputtering sample (c¢)
post-annealed  sputtering sample (d)
post-annealed LPCVD sample
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Fig. 2. Raman spectra of as-deposited and

post—-annealed silicon film samples
(a) post-annealed LPCVD sample (b)
(c)

post-annealed sputtering sample

poly-crystalline sputtering sample
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Fig. 4. X-ray diffraction patterns of post-
annealed sputtering samples as a

function of sputtering deposition temp.
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