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SCLM (Spatial Correlation Length Model) 298¢ o]g-stler, 2 AF w4 Si Hae] FA4A3 #AEe] T,=200C} 300C
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Abstract We investigated the crystalline behaviour in active ion implanted silicon through Raman spectroscopy. Four
a-Si(amorphous Si) peaks were observed that are related to the ion implantation induced a-Si layer. After the
isochronical anneal30min.) and isothermal anneal{450°C), noticeable recovery of crystalline-Si peak at 519cm™ and
peak center shift of the a-Si TO from 465cm™! to 480cm™' were observed by RNM (Random Network Model). By ap-
plying RNM and SCLM (Spatial Correlation Length Model), the peak center and FWHM(the Full Width at Half Maxi-
mum) of a-Si were changed dramatically between T.=200 ‘C and 300 °C. From the results, it can be said that there is

an abrupt structural change at this temperature region.
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Fig. 1. Raman Spectra for Si implanted 140keV As jons with a

dose of 1x10"cm™2 followed by furnace annealing for 30min.
(a) Low temperature annealing(<500T) (b) High temperature
annealing(=680T)
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Fig. 2. fitting results for the peak centers and widths and to-
gether with calculated bond angle deviations from fig. 1(a).
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Fig. 3. Raman Spectra for Si implanted 140keV As ions with a
dose of 1% 10*cm™? followed by furnace annealing for different
annealing times at 450T.
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Fig. 4. The annealing time dependency of phonon modes from
Fig. 3.
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Fig. 5. Calculated Raman Shift(dw) and broadening of crystal-
line - Si peak as a function of length from Egs. (1) and (2). The
experimental data are plotted for the Si samples with various
annealing temperatures.

Table 1. As ion implantation and annealing conditions for
the samples in Fig. 5 and their correlation length.

Correlation
. li .
Sample No Annealing Temp length(A)
A un-implanted | Room temp. oo
B Room temp. =0
C 500C 5
D .| e00T 35
E 11421‘1%\,§C AsT ggot 75
F m 800C 120
G 900C 200
H 950C 250
4.2 B
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