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FIG. 1

Sample 1 at Different Annealing T emperatures

Cross—Section TEM Images Taken from

The viewing direction is vertical to Si( 110) plane
(a) Asdmplanted; (b) 500°C/1h; (¢) 600°C/1h:
(d) 700°C/1h: (e) 850C/1h
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FIG. 2 Plane View Image (a) ol Figure 1(a)
and Corresponding Electron Diffraction Pattern
of Silicides Clusters(b) and Amorphous M atrix
(¢) The last pattern indicates that the g phase
has already been formed in isolated clusters in

the as-implanted state.
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FIG.3 Cross=Section TEM Images of Sample
2 (Fe Implantation Parameters: 60kV, 4% 10"
em” ’, C Implantation Parameters: 20kV. 4 X
10%cm™ >, C Dose/Fe Dose= 1%) The view
(a)
As—mplanted: (b) 500°C/1h; (¢) 600°C/1h;
(d)700°C/1h: (e) 850C/1h.

direction is vertical to Si( 110) phane.
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FIG.4 Plane View Image (a) of Figure 3(a)
and Corresponding Electron Diffraction Pat—
tern of Silicides Clusters (b) and Amorphous

Matrix (¢) .
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FIG. 5 Photon Absorption Spectra of (o)’ as
Function of Photon Energy E Measured for the
Fe-Implanted Sample { Sample 1) Annealed at

Different Temperatures
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FIG.6 Band Gap Values E" Obtained from Figure
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8 as Function of Carbon Dossage.
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Influences of Carbon Doping on -FeSi: Film
Synthesized by Ion Implantation’
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(1 State Key Laboratory for Materials Modif ication by Laser, lon and Electron Beams,
Department of Materials Engineering, Dalian University of Technology, Dalian 116024, China)
(2 Beijing Laboratory of Electron Microscopy. The Chinese A cademy of Sciences, Beijing 100080, China)
(3 State Key Laboratory for Materials Modification by Laser, lon and Electron Beams. Fudan University, Shanghai 200433, China)

Abstract: Ton-heam synthesis of metallic silicide thin films in Fe-8i system doped with C is investigated with the aim to fabri-
cate high-quality semiconducting f¥eSi: layer on silicon substrate. The structure morphology evolution is characterized using
transmission electron microscopy. Carbon-doped film has a higher quality than binary Fe-Si films. In particular, annealing at
500—700°C leads to the formation of a flat and continuous B-type silicide layer. lon-heam synthesis of metallic silicide thin
films of Fe-5i system doped with C can indeed improve the f¥eSi: film quality and thermnal stability. An optical emission
spectroscopy characteriztion of the IBS films is reported and the factors influencing the band gap values such as synthesis pro-

cess, Si substrate orientation. doping. and annealings are discussed.
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