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K 1 Ni(50 nm)/a-Si £ 600 ‘CiB k 60 min [} XRD %
Fig.1 XRD spectra of Ni(50 nm)/a-Si annealed at 600

‘C for 60 min
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Fig. 2 SEM image of crystallized a-Si induced by Ni(an-
nealed at 550 ‘C for 10 min)
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Fig. 3 XRD spectra of a-Si/Al/a-Si annealed for 10 min
from 200 C to 500 C
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Fig. 4 Optical microscope of Al-induced crystallization of

a-Si at 425 C
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Fig.5 AFM images of a-Si/Al/glass annealed from 200~

500 C
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(a)a-SiGe (50 nm) # /i £ 500 CiB ‘k 6 h; (b)Ni
(5 nm) /a-SiGe(50 nm) ¥ A B Kk 5 () Ni(5 nm)/
a-SiGe(50 nm) £ i £ 500 CiBk 6 h ) XRD j%.
XRD patterns for different samples. (a) a-SiGe
(50nm) sample annealed at 500 C for 6 h; (b)Ni

6

Fig. 6

(5 nm)/a-SiGe(50 nm) sample not annealed; (c)
Ni(5 nm)/a-SiGe (50 nm) sample annealed at

500 C for 6 h.
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XRD spectra of Ni/Si,—, Ge, (x=0. 13) annealed
from 300 C to 600 C for 1 min
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Fig. 8 Raman spectra of the crystallized Si,—, Ge, sam-

ples induced by Al(annealed at 417 C for 168 h)
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Metal-Induced Crystallization of Amorphous
Silicon and Silicon Germanium Films

WANG Guang-wei, ZHANG Jian-min, NI Xiao-chang, LI Li
(Department o f Electronic Engineering , Tianjin University of Technology and Education ,
Tianjin 300222, China,E-mail :wgwl631 @163, com)

Abstract

The conditions, specialties and mechanism of amorphous Si and SiGe films crystallization induced

by Ni and Al were analyzed systematically. Advantages of metal-induced crystallization over other
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crystallizing techniques and its application in thin film transistor fabrication were briefly introduced.
And some influencing factors on crystallization velocity as well as the microstructure of the films,
such as thermal process conditions and external electric field and etc, were recapitulated. Also, prob-
lems existing in electric field-aided metal-induced lateral crystallization were discussed. It was demon-
strated that there exists a critical electric field strength, below which, the velocity of metal-induced
lateral crystallization increases remarkably with the increase of field strength, while above which the
velocity will decrease instead. This phenomenon can be interpreted fairly well in terms of electromi-

gration effect.

Key words: metal-induced crystallization; metal-induced lateral crystallization; solid phase reaction;
diffusion; electric field aided lateral crystallization; nucleation activation energy;

grain coarsening
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