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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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{Hyung-Taek Kim)

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.

2983 AR FFHEA
Sputtering deposition conditions

RF Power
Depo. Pressure
Depo. Temperature
Ar : Hy Flow Ratio

300 W

5 - 8 mTorr
200, 350, 485, 600 C
2:1,1:21:3

Thickness 3000 A
Substrate Si-wafer, Corning7059
Heating Element halogen lamp

E 2 AYSIY A a2

Table 2. Low pressure chemical vapor deposition

conditions
Source Gas diluted disilane(SizHs)
Depo. Pressure 0.25 Torr
" Depo. Temperature 485 T
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)
post-annealed sputtering sample (c)
poly-crystalline sputtering sample



RETERLPPE SR LRI FEEE SRt L

3718 #3% £ 9= (111 W3 XA iz ¢
guaANede JUYZAEE vnd o ALY =
Aol o FerlAdFAA g FH e BE
Hu, 298 YgA gy APNE vady 5e o
2 gaHgd. 242 AT do] dojz FHEy)
AZ2(%F 45/cm) 2 2HEH (Y 63/cm) AEY
Byua HYuAEe vjzy e dAyAE] 1
E99 2A4E R4F3 g odA & &9
YA RS XA3H 2 ANEF EHe Bad F
AAHE JeE Aot EHEE TR V9@
AXRgute] HooHo] oF B AAI R AW
Bateie] vAAAL EA4 AAEA FE I &
Fojzz FAFHUD v

n4AA3 dxeesed we Asd (111) XA
gz PF7Ze ¥83E 19 3o Jehdat g
NFZHNEE 600-650C SENN & AR
&o] FAHA 680CelM HANAAY HAF F 29
Ao EME & S &C A% AARHAY
9] ZA7t BRHUT. 2HHPAEY AHYL &
Al exe] Aol wel FAEAeY (2200 %
(311) W3 ALY JFoz HAY XIS ETL
680CoNA BRH. AdAEdsE =ddAd 4%
& 9% dAAEZH Nge 3 F EN"E 9¥e
g Aoz ez gl

600
Annealed CVD film

g nnealed sputtering fikp
z
7]
c
%’ 200 s
= poly sputtering film

0 y

580 600 850 680 700

Temperature [C]
a3 3. g9x8 2% uwE delEdy Alge XA
(111) g dv =z T 44 = ‘
Fig. 3. Average intensity of Si (111) XRD peak
versus post-annealing temperatures
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Fig. 4. X-ray diffraction pattens of post-
annealed sputtering samples as a

function of sputtering deposition temp.
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Fig. 6. Raman spectra of post-annealed sputtering
samples as a function of Ar:H, flow ratio
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Fig. 7. TEM plane-view micrograph and diffrac-
tion patterns of post-annealed (a) LPCVD
and (b) sputtering samples
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