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A study on the charactefistics of polycrystalline silicon
thin films prepared by solid phase crystallization
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Abstract

Poly-Si films have been prepared by solid phase crystallization of LPCVD (low-pressure CVD)
amorphous silicon. The crystallinity of poly-Si films has been derived from UV reflectance spectrum and
lies in the range between 70 % and 80 %. From XRD measurement, the peak at 28.2° from (111) plane
is dominantly detected in the SPC poly-Si films. The average grain size of poly-Si film is determined
by the image of SEM and varies from 4000 A to 8000 A. The electrical conductivity of as-deposited
amorphous 25x10°(Q2 -cm)”", and 3~4x10"%Q -em)™! of room
temeprature conductivity is the SPC poly-Si films. The conductivity activation energies are 0.5~0.6 eV
for the 500 A-thick poly-Si films.
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Fig. 2. Change in crystallinity with annealing
time for solid phase crystallized poly-Si
films.
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Table 1. Variation of crystallinity as functions of

film thickness and annealing temperature.

Thickness
A) 500 1000 1500
Temp(C)
600 64.8 % 68.5 % 723 %
600+950 700 % 829 % 813 %
950 786 % 812 % 80.8 %
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Fig. 3. X-ray diffraction intensity for the amor-
phous silicon film and solid phase

crystallized (600 C, 24 hours) poly-Si
film.
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Fig. 5. Variation of surface roughness with the
thickness of the SPC poly-Si films.
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Fig. 6. Scanning electron microscope (SEM)
image for the SPC poly-Si film.
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Fig. 7. Transmission electron microscope (TEM)
bright field image for the SPC poly-Si
film,

3-2 Cid A2 utete] MIH 54

gax AfZaNe z3id AA"el AVA
trapo. 2 ZA4g 7] Wi "7 54 A 3tA]
7= g9lo] Sz AYPHez HE&L A ok
ulRA A 2 AARE FAY A o
= AololA wiNE A AEiel M doAe A
3 8o oste] AriFez FAHH AW FH
e AF aHAQE AlololA AAT[AHA WA 9
& AAHe W2y Aoy AW AFE VE
ojzty, #Ql AAWAN EHE Aste 2L
AAW Z9d uy FHez FHY HI2 TH
Qoo RARUD? Xolde WAHOZREH



WA WEY 3W QeolAe) Hais wE W
Y53, & 2AANHEE e 2HAAA
e Ak O Aol £5¢ walsE AN
of 4YETY TR YT wehy WoF
= Bge Fds AAPUe B 27 WA

29 AjelolE FAstz, o] e IAHE

By ooz @3 WEd F 24 AAYU A9

g HYstn Aelolsd 98 Yo A 3
¥g g

10-5 r T T T T T
Q
- . A
— o
g n° a
=2 A 7 m
— .o /n/
S 10°F L g
g D’.d‘ﬂ/ b
z / poly-Si thickness |
S —o— 500 A
© ra o - 1000 A
& 1500 A
_7 i 1 i 1 1 1
10 0 4 8 12 16

Annealing time {hrs]

a3 8. 24 AAZ o hEA HdeE uhey
dXe Azre] wE Gy ANAEE
o] W3}

Fig. 8. Variation of room temperature conductivity
with annealing time for the SPC poly-Si
films.
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Fig. 9. Conductivity activation energy for the 500
A-thick poly-Si film annealed at 600 C
as a function of annealing time.
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